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'SYS T E M 
General Geography: 


EXPLAINING 


The Nature and Properties of the E ART H; 
9 
It's Figure, Magnitude, Motions, Situation, Contents, 
and Diviſion into Land and Water, Mountains, Woods, | | 
Deſarts, Lakes, Rivers, &c. 3 1 


With particular Accounts of the different 1 
of the Heavens in different Countries; the Seaſons of 
the Year over all the Globe; the Tides of the Sea; * 

Capes, Iſlands, Rocks, Sand-Banks, and Shelves. 


The State of the Atmoſphere ; the Nature of Exhala- | 


tions; Winds, Storms, Tornados, c. | 
T he Origin of Springs Mineral-Waters, Burning Moun- 
| | ; tains, Mines, c. | 
The Uſes and Making of Maps, Globes, and Sea-Charts.. | 


'The Foundations of Dialling; the Art of ase | 
Heights and Diſtances; the Art of Ship- Building, Navigation, | | 
and the Ways of Finding the LONMOITU DE AT SEA. ö 


Originally written in LATIN 
By BERNHARD VARENIUS, M.D. | | & 


Since Improved an uſtrated 
By Sir IS AAC N EWTON and Dr JURIN; 
And now T ranſlated into Engliſb; with additional Notes, Cop- 
per-Plates, an Alphabetical Index, and other Improvements. | 


Particularly uſeful to Students in the Univer tties; Travellers, 
Sailors, and all thoſe who deſire to be acquainted with Mixed 
Mathematics, Geography, Aſtronomy, and Navigation, ) 


| By Mr DUGDALE. © | 
The whole Reviſed and Corrected by PETER SHaw, M. D. 


ae bk 
The T hird Edition, with large Additions. | 
2 In TWO VOLUMES. | 


| LOND O N: Printed for STEPHEN AUSTEN, at 
the Angel and m_ in St Paul's Church-Yard, 1736. | | 
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HAVE peruſed this SYS TEM of 

GENERAL. GEOGRAPHY; 

and I do recommend it as the moſt Uſeful 
Book upon this Subject. 

FAMES HODGSON, 


Maſter of the Royal Mathematical 
Chrift-Hoſpital, School; And Fellow of the 
Dec. 14. 1732. Royal Society. | 
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TRANSLATOR 


PREFACE. 


HE Original of this Work 
Z N | was re-printed at Cam- 
N eidge in the Year 1672, 
for the Uſe of the Students 
FN Y in that Univerſity; and an 


it, the Beginning of the Year following, 


in the Philgſapbical Tranſactions (a). 


Do HE Dutch Edition being then out of 
Print, was carefully corrected, in many, 


(a) Phil. Tranſact. No. ciſis, una cum Tabulis ali- 
91. Pag. 5172. BERN. quot, que defiderabaniur, 
H AR DI VAR EN II, audta & illuſtrata ab 
M. D. Geographia Gene- IS aacoNEwrToON 
ralis; in qua Aﬀettiones ge- HMatheſ. Profeſſore Luca- 
nerales Telluris explicantur, ſiano apud Cantabrigienſes. 
ſumma cura quam plurimis, e Societate Regia, Cantab. 
in Locis emendata, S 33 1672. in 80. 

Schematibus novis, ere in- 


A 2 Places 


Cs Advertiſement was given of 


iv The Tranſlator's Preface. 


Places enlarged and improved, and the ne- 

ceſſary Tables and Schemes ſupplied by the 

Illuſtrious Sir IS AAC NEw Tow, at that 

Time Lucaſian Profeſſor of Mathematics | in 
that Univerſity. 


T HE Reaſon why this great Man took 
ſo much Care in Correcting and Publiſhing 
our Author, was, becauſe he thought him 
neceſſary to be read by his Audience, E | 
the Young Gentlemen of Cambridge, while 4 
he was delivering Lectures upon the ſame 5 
Subject from the Lucaſian Chair. And 7 
tho' many Hundreds were then printed at 1 
Cambridge and from that Edition often re- 
printed abroad; yet by being frequently 
read in both Univer ties, all the Impreſſions 
were in Time fold off; ſo that their Scarcity 
among the Bookſellers was obſerved by the 
Reverend Dr BENTLEY to be a great 2 
Detriment to the Young Gentlemen of Cam- N 
bridge in perfecting their Studies (6). 


. 4x 
eh 


(b) 883 Jurin. 
Pag. 1. Cum fruſtra jam 
ubigue ferne gquarerentur, 
apud Bibliopolas Varenii 
exemplaria, idque judicaret 
magno cum Juventutis A. 
cademice detrimento fieri 
Vir Reverendus, nec mihi 
nifi ſummo cum Honore no- 
eninandus, RICH A R- 
DUs BENTLEIUS 
=== 75 me de quo ma- 


WHERE- 


jorem e@quo pro 3 (ua 
& FHumanitate opinionem 
conceperat, hortatus eſt ut 
nove hujuſce Editiones a- 
dornande curam ſuſciperem. 
Srmul monuit utile futurum 
ut que inventa, dimidii am- 


plius ſeculi poſt Varenium 


ſpatio, ſatis multa "Ea 


ratiam, 


ea, in Tyronum 


in Appendicem conferrem, 


breviturque explicarem. E- 
Jus 
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The Tranſlator's Preface. * 


WHEREUPON this worthy En- 
courager and Advancer of all Sorts of Lite- 
rature, 7mportuned the Learned Dr JURIN 
(as being the fitteſt Perſon) to take parti- 
cular Care of a new Impreſſion ; and, for 
the Benefit of the younger Students, to ſup- 
ply the Defects of Varenius with an Appen- 
dix, containing the later Diſcoveries and 


Improvements. 


TO Him therefore is owing that cor- 
rect Edition of Varenius, with an excellent 
Appendix, printed in the Year 1712, and 
Dedicated to Dr BenTLEY: which is 
the Edition from whence the fo!lowing 
Tranſlation was made (c). 


I beg leave to inſiſt the more upon this 
becauſe the Authority of our Author, back'd 
with three ſuch Great and Learned Men, 
as Sir IS AAC NEWTON, Dr BENT- 
LEY, and Dru R IN, will doubtleſs make 


an Engliſh Edition of this Work more ac- 
ceptable to an Engliſh Reader. 


jus ego auctoritati, tanti Vi- cipua Recentiorum inven- 
ri, & cujus eram beneficiis ta, ad Geographiam ſpe- 
ornatus maximis, non ob- ctantia, continens, a J A- 
temperare omnino non po- OBO JURIN, A. M. 
tui, &c. | Collegii S. Trinitatis Socio, 
le) Bernhardi Varenii & Scholz -publice Novaca- 
Geographia Generalis, Sc. /tren/is Archididaſcalo. Can- 
adjecta oft Appendix præ- tabrigiæ 1712, in 8vo. 
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vi The Tranſlator's Preface 


IT is therefore unneceſſary to add any 
thing farther in Recommendation of the 
Author; or enter into an Encomium of the 
Work, ſince they have both of them fo 
well recommended themſelves to the Public 
already. All that remains is only to indicate 
what has been farther done in our preſent 


Engliſb Edition. 
AND firſt, in the Geometrical Part, we 


have given Demonſtrations to ſeveral Propo- 
ſitions, where they were wanting, and in a 
conciſe Manner explained ſeveral zediaus 
Demonſtrations ; or at leaſt have directed the 
Reader where he may find them ready de- 
monſtrated; ſo that we hope by this 
Means to incite the Studious to purſue the 
Mathematical Studies, by giving them cer- 
tain Specimens of their Excelleney. 


2. IN the Aſtronomical Part, we haye 
ſtrengthened our Author's Arguments! in Fa- 
vour of the Copernican Hypotheſis; and 
| corrected or illuſtrated his Aſſertions and 
Propoſitions, by others taken from later 
Authors, or built upon more accurate Oncrs 
vations made ſince his Time. 


3. IN the Philoſophical and Plyical 
Part, we have rejected the improbable 
Conjectures of the Antients, and the un- 
warrantable Suppoſitions of Des Cartes, 
which our Author ſeems to be fond of: 
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The Tranſlator's Preface vii 


Inſtead whereof, we have (with the learn- 
ed Dr JUR1N) introduced the Newfonzan 
Bie to ſolve the Phenomena, as being 
much more eligible than the Carteſian, for 
the Agreeable and Geometrical Manner of 
it's Concluſions. Wherefore we have fre- 
quently made uſe of this New Ph:lojophy, 
in the Way of Annotations upon our Au- 


thor, where he has uſed that of Des 


Cartes. 


4. I'N the Geographical and Hydrographi- 
cal Parts, there is often not the leaſt Conſo- 
nance or Similitude between the Latin and 
modern Engliſh Names of ſeveral Countries, 
Iſlands, Seas, Streights, &c. And very 
often their Names are changed by later 
Diſcoverers, and their Figures and Situa- 
tions better diſcovered ſince our Author's 
Time. Wherefore, in ſuch Caſes, we 
have taken the Liberty to alter their 


Names, Situations, and Deſcriptions, 1n 


order to make them conformable to our 
lateſt and beſt Engliſh Maps; deviating as 
little as poſſible from our Author's Senſe; 
and making uſe of the /ame Words as tis 
likely he would have done, had he writ 
at the ſame Time, and in the ſame Lan- 


guage. We have done this to avoid, in 


lome Meaſure, Marginal Notes, which 
muſt neceſſarily have been inſerted to have 
explained 4 ftrif# Tranſlation; but would 
ve been neither entertaining nor inſtru- 
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viii The Tranſlator's Preface. 
ctive to an Engliſh Reader. Theſe Alte- 


rations are c in Brackets, and for 
the moſt part diſtinguiſhed by a different 
Character, 


5. WE have tranſlated Dr JouRiN's 
Appendix, and added it to the ſeveral Paſ- 
ſages of our Author, whereto * Part 
of it properly belongs. 


6. WE have, as much as poſlible, en- 
deavoured after our Author's ſingular Plain- 
neſs of Expreſſion, and perhaps in this may 
be thought to have imitated him to a Fault; 
but confidering that we were not ſpeaking 


to the Learned; but to thoſe leſs ſkilled in 


Language; we thought it neceſſary to en- 
deavour to make the Author underſtood, 
even by Perſons of ordinary Capacities, ra- 
ther than to render him ab/iruſe and unin- 
telligible by being too conciſe and curious 
in Words and Phraſes. 


T O conclude, we have endeavoured to 
give the Engliſb Reader an uſeful Edition 
of the Work, rather than one that was 
Elegant and Polite. And to this Purpoſe, 
we have added, what was never added be- 
fore, an Alphabetical Index to the whole, 
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Of the Firſt VoLUMk. 


BOOKL 


The ABSOLUTE, or INDEPENDENT 
PART. 


"CHEAP EL 


RELIMINARIES. Page 1, 
I. The Definition of Geography. 
2, Diviſion. 
3. Subject. 
4. Properties. 
5. Principles. 
6. Order. 
7. Method of Proof. 
8 
2 


Origin. 
Excellency. 


10. Diviſion of * the whole Work, 
CHAP. IL 


Preparatory Propoſitions from Geography and 
Trigonometry. Page 15. 
1. Three kinds of Magnitude, 
2, 3, 4, 5. Definitions of a right Line, Circle, 
Diameter, and Arc, 
VöV—„i 6, To 
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x The CONTENTS. 


6. To erect a Perpendicular upon a given Line. 
"7 Jo divide a Circle and it's Periphery into four 
drants. 
8. Jo divide the Peripbery of a Circle into 360 De: 
res. 

9. T o find the Contents of a Reftangled-Triangle. 

10. Having the Semi-diameter given, to find the Pe- 
riphery of a Circle. 

11. Having the Periphery given to find the Diameter. 
12. The Diameter of a Sphere being given, to find it's 
curve Surface, and Solidity, or ſolid Content, 

13. Definitions of a Triangle, Sine, Tangent, and ma- 

thematical Canon, | 
14. Two neceſſary Theorems. 
15. Four neceſſary Problems. 
16, An Explanation of different Meaſures, 


CHAP. II. 


Of the Figure of the Earth. | P 
1. Various Opinions concerning the Figureef the ; 4 
| 2. The Earth's Figure, the primary FLY WbEre- 
on the reſt depend. 
3. The Arguments that prove it ſpherical. 
4. taken from the Heavens. 
= taken from the Earth. 
6. Objeftions anſwered, 


CHAT, Iv. 


Of the Menſuration and Magnitude of the Earth. 
Page 41 
1. The Menſuration of the Barth requires a Know- 
ledge of three Particulars ; 3 Viz. Lines, Surface, 
85 19 Soltdity, 
. The different Authors * have attempied the 
1 of the Earib. 


3. The 


The CONTENTS. 
3. The Method of the Arabians, 


*; Eratoſthenes. 
73 Poſidonius. 
6. | Snellius, 
7. The firſt Terreſtrial Method. 
8. The ſecond. 

. The third. 


10. The Circumference of the Earib; it's Diameter, 
Sur rface, and Solid Content, in lar, ſquare, 
and cubic Miles. 

11. The Errors and Defetts of the ſeveral preceding 
Methods of meaſuring the Earth. 

12. The Meaſure of the Parallel of the Earth. 


CHAP. V. 


Of the Motion of the Earth. Page 64. 

1. The Motion of the Earth the Cauſe of the Celeſtial 
Appearances, upon the Copernican Hypotheſis. 

2. A double Motion, beſides the third, which is ra- 
ther an Inclination of the Earth's Axis. 

3. The Arguments for proving theſe Motions. 

4. Objeftions anſwered, 

5. The Velocity of 15 Motion in different Parts of 
the Earth. 


Ci 4 F. YE 


Of the Earth's Place in the Syſtem of the World. 
Page 78 

. Common Opinion Mikes the Earib in the Centre of 
© World. 

2, The Situation of the Earth, and the Order of 
the Planets. 

3. The Situation of the Earth upon the Copernican 
Hypotheſis. 

4. The Diſtance of the Earth from the Planets. 

5. The Diſtance of the Earth from the my _ 


xii The CONTENTS. 
canner. 


| Of the Subſtance, internal Structure, and Compo- 


ſition of the Earth. | | Page 87 
1. To explain of what Subſtances the Earth is com- 
poſed. 


2. The Earth divided into a conſiſtent and fluid Por, 
and the Atmoſphere ; or into Earth, Water, and 
Air. 
3. How the Earth and Water hold together, and 
conſtitute one Globe. 
4. The Surface of the Earth continued, but not the 
j Surface of the Waters. 
N . How the Parts of the Earth are, from the Sur- 
face to the Center, is uncertain. 
6. That Earth has it's Conſiſtency and Coherence 
| from Salt, 
| 7. Different kinds of Earth variouſly mixed in the I 
Globe. 3 
8. The Situation and Diſpoſition of the Parts of the I 
Earth different at different Times. 


CHAP. VIII. 
| Of the Diviſion of the Parts of the oY into 


integrant Parts of the Sea. Page 103 
1. Part of the Earth covered with Water, and 
. _— not. 


5 . The dry Parts ſeparated from each other by ibe 
|/ "Waters between, 
3. Four great Continents enumerated, 

| 4. Ten great Iſlands enumerated, © 

5. Ten moderate Iſlands enumerated. 
6. Ten ſmall Iſlands enumerated, Fo 

7. The ſmalleſt Iſlands enumerated. 

8. * Iſtbmuſſes, and Cc apes, or Head 

nds, 


9. Fourteen 


— 


The CONTENTS. xili 
9. Fourteen Peninſula*s enumerated. 
10. The more remarkable Iſimuſſes enumerated. 


HAF. 


Of e in general, and the Ways of taking 
their Altitude. Page 119 

1. The Parts of the Earth are of di ferent Al- 
titudes.. 

2. To find the Height of a Mountain by Al- 
timetry. 

3. The Height of a Mountain being given, to find 
it's Diſtance from a certain Place, 

4. The Diſtance being given from whence the 7. op 
of a Mountain is firſt ſeen ; z 10 find it's 
Height. 

. The Height of a Mountain being known, 10 
find the utmoſs Diſtance whereto it may be 
een, 

6, 225 he Sun's Height above the Horizon being given 
at any Time, and the Length of the Shadow of 
the Mountain at that Time, to find the Height 
of the Mountain. 

7. The Height of Mountains bears no ſenſible Pro- 
portion to the Semidiameter of the Earth, or does 
not hinder the Sphericity of the Globe. 

8. To explain the Origin of Mountains, 

. Why Rains and watery Meteors are frequent on 
the Tops of Mountains, whilſt it is fair below. 

10. Whether the Surface of Mountain be more ca- 
pacious than the Plain it ſtands on. 
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Of the Differences of Mountains. Page 135 
1. Some Mountains are large, others ſmall. 
2, The more famous Mountains enumerated, 


3. The 


x iv The CONTENTS. | 
3. The Tops of Mountains in moſt Iſlands and Head. 
Lands reach to the middle Region of the Air. 

4. To enumerate the Mountains remarkable for their 
Height. | 

5. To enumerate the Burning Mountains. 

6. To explain the Differences of Mountains. 

7. Some Mountains are open, others cloſe, 

8. To enumerate the more famous Promontories. 
9. Caves, deep Pits, &c. oppoſed to Mountains. 


CHAP. XI. 


Of Mines, Woods, and Deſarts. Page 158 
I. The Difference of Mines, and the more famous 
of them enumerated, | 
2, The Difference of Woods, and the more famous 
enumerated. 
3. The Difference of Deſaris, and the more famous 
enumerated. 


CHAEF. a. 


Of the Diviſion of the Ocean by the Interpoſition 

of the Land. Page 165 

I. The Ocean ſurrounds the Earth in a continued 
Extent. | | 

2. We Parts of the Ocean are of three kinds, viz. 
Seas, Bays, and Streigbis. 

3. The Ocean divided into four grand Parts, or 

Oceans. | 

4. The Parts of the Ocean named. 

5. The eminent Bays enumerated, with their Diffe- 
rences. 

6. The Enumeration and Differences of Streights. 

7. The Sea-Coaſis traced over the four Quartiers, 
and the Communication of the Parts of the Ocean. 
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CHAP. XIII. 


Of certain Properties of the Ocean. Page 181 

1. The Surface of the Ocean ſpherical. | 

2. The Sea not higher than the Land. | 

3. Why the Seca ſeems 10 riſe higher when viewed 

5 at a Diſtance from the Shore. | 

4. To explain the Origin of Bays and Streigbis. 

5. Whether the Ocean be every where of the ſam 

Height. | | | 

6. The Depth of the Ocean may be found in many 
Places but not in all, di 

7. The Ocean has no proper Springs. 

8. The Salineſs of the Ocean from the Particles of 
Salt diſſolved in it. | | 

9. Whether Sea Water be fweeter at the Bottom. 

10. The Sea grows ſalter towards the Equator, and 
the Seaſons of it's being unequally ſalt. 

11. Why the Rain is fweet on the Sea. 

12, Different Sea Waters are heavier than each other, 

E and than common Water. | 

= 13, Sea Water does not freeze ſo ſoon as River 
Water. | 

14, Why the Ocean becomes no larger by receiving 
ſo many Rivers, 

15, Different Parts of the Ocean have different Colours. 

| 16, Certain Peculiarities in certain Parts of the Ocean. 

17. Why the Sea appears luminous; or ſhines, by 
Night, eſpecially when the Waves are violent. 

18. The Ocean throws up terreſtrial and conſiſtent 
Bodies to the Shore. 


CHAP. XIV. 


Of the Motions of the Ocean, particular it's 


Flux and Reflux. Page 230 
1. Water has only one natural Motion. E 
„„ . 2. When 
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2. When a Part of the Ocean mover, the whole 
is moved. 

3. To obſerve the Point of the Crate wherein 

the Sea moves. 

4. The Motion of the Sea is either dirett, vortical, 
concuſſory, or tremulous. 

5. Some Motions of the Sea are general, ſome 

Particular, and the reſt contingent. 

6. The Wind cauſes the contingent Motion of the 

. vets 

7. The general Motion, of the Ocean double, viz. 

continued, and ebbing and flowing. 

8. Winds often alter the general Motions of the Ocean. 

9. The Cauſe of the general Motion uncertain. 

10. What the Motion of the Flux and Reflux i ts, 

11. The Cauſe of that Motion. 

12, Why at new and full Moon the general Mo- 
tion of the Sea is more violent; and alſo the 
Swell larger. 

13. Why on the Days of the Equinoxes the general 
Motion and Swell of the Sea is greater, 


14. A great Flux and Reflux on ſome Shores, and 


on others ſcarce ſenſible. 

15. The Flux of the Sea violent, the Reflux natural. 

16. The Flux largeſt in thoſe Places where the Moon 
is vertical. 

17. The Quantity of the Flux not conflant. 

18. The Time of the beginning and ending of the Flux 
different in different Places. 

* In moſt Places the Sea flows to the Shore ſix 
Hours, and ebbs as many; but in ſome Places it 
flows longer than it ebbs, and vice vers. 

20. Whether the Flood begins when the Moon touches 
the Horizon, 

21, The Hour being given, wherein the Flood is at 
us greateſt Height in any Place, on the Day of 
new Moon ; to find the Hour of it's Runge Height 
for the following Days, 

22 The 
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22. The Winds prolong and ſhorten the Duration 
of the Flux and Reflux. 

23, A great Diverſity in the particular Motion of 
the Sea. "% > 

24. The firſt particular perpetual Motion, 

25. The ſecond ———— 

26. The third ———— 

27. The fourth 
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| 28, The fifth ——— 
29. The fixth ——— 
30. The ſeventh 
31. The particular periodical Motions enumerated. 
, 32, Two kinds of Vorlices in the Sea. 
33. The _ of the Tremor in the Sea, with 
: Examples. 
34. Why the Pacific Ocean is fo calm in fair Weather, 
a but il ily moved with gentle Winds, 
- = 
a C: HAP. . 
| 
Of Lakes, Moors, and Bogs. Page 280 
d 1. Lakes, Moors, and Bogs defined. 
2, Four kinds of Lakes. w 
| 3. To explain the Origin of thoſe Lakes that 
n neither receive nor ſend out Rivers; ; and 10 
enumerate them. 
4. To explain the Origin of thoſe that ſend our Rivers, 
* but receive none. 
| 5. To explain the Origin of thoſe that receive ere, 
Ix but ſend none out. 
it 6, To explain the Origin of thoſe that both receive 
and ſend out Rivers. 
es 7. Moſt Lakes contain a freſh but ſome a ſalt Water, 
| 8. Whether the Caſpian Sea be a Lake or a Bay. 
at 1 9. Whether the Euxine be a Lake or a Bay, 
of io. The Lakes enumerated that have HEE in the 
bt = milk, 
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11. To make a Lake in a Place aſſigned; if the 
thing be poſſible. 
12. To dry or drain a Lake. 
13. Bogs of two kinds. 
14. Bogs contain a ſulphureous Earth, 
15. To ary a Bog. 


CHAT .aAYL 


Ot Rivers in general, Page 295 
1. The Definition of Rivers, Rivulets, and Springs, &c. 
2. Torrents and Rivers ſometimes produced by violent 
Rains, and melted Snow. 

3. Moſt Rivulets riſe from Springs, and Rivers from 
a Conflux of Rivulets. 

4. Rivers enlarged by Rains and melied Snow at 
different Times of the Year. 

5. The Cauſes of Springs, or the Origin of Spring Water, 

6. Some Rivers dip under Ground, and riſe again. 

7. Rivers diſembogue into the Sea, or Lakes, 

8, Few Rivers become ſtagnant. 
. Whether the Chanels, and Windings of Rivers 
were made by Nature or human Induſtry, 

10. -Chanels, the nearer to the Spring- Head the higher ; 

and the nearer to the Rivers 3 the deeper. 
1. Of Cataracis. 
b 8 Why Rivers are broader in one Part than another, 
13. The Chanels of Rivers ſink more or leſs in one 
Part than another. 
14. Why ſome Rivers are rapid, others gentle; and 
why the ſame River is more rapid in one Place 
than another. 

15. Some few Rivers run a direct Courſe ; but moſt a 

winding one, to their Exits. 

16. The Lakes thro which certain Rivers have their 

cour ſe. 

17. Moſt Rivers the nearer their Mouths the wider 


they become, 
$3 | * 18. The 
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18. The Water of Rivers contains many Particles 
of different Metals, Minerals, Sands, oleaginous 
and other Subſtances; as alſo certain ſubtile 
Spirits of Vitriol, Salt, Sulphur, &c. 

19. The Rivers that have Gold Sand enumerated. 

20. The Waters of moſt Rivers differ in Colour, 
Gravity, and other Qualities. 

21. Certain Rivers are ſo enlarged, at ſtated Times, 
as to overflow their Banks, | 

22, To enumerate theſe Rivers, and their Cauſes. 

23. To explain the Origia and Riſe of Springs. 

24. To find whether a Spring, or Well, may be made 
in a Place aſſigned, 
25. To make a Well in a given Spot; if the Thing be 
Poſſible, | 
26, To make an apparent Spring in a Place aſſigned ; 
if the Thing be poſſible. 
27, To bring a River from a Spring, or from another 
| River, to a given Place, if the Thing be poſſible. 
28. The Art of Levelling, or taking the Fall of Wa- 
ter, &c. | 
29. The great Rivers of a long Courſe enumerated. 
30. Certain Rivers have Whirlpools and Swallows, 
31. River-Water lighter than Sea-Water, 
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Of Mineral-Waters, Hot-Springs, Sc. Page 359 

1. No Water found pure and elementary. 

2. Mineral Waters defined. 

3. Three general Kinds of Mineral Waters. 

4. To explain the Origin of Mineral Waters. 

5. That the particular Species of Mineral Waters 

are infinite. 

6. To enumerate the more remarkable and extra- 
ordinary Differences of Waters, 

7. Of the Acidulz, or tart Waters. 

8. Of Hot Springs. 

a 2 
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9. Of oily and unctuous Waters. 
10. Of bitter Waters. 
11. Of extreamly cold Springs. 
12. Of ſuch Waters as tranſmute or alter Subſtances. 
13. Of poiſonous and Mortal Waters. 
14. Of coloured Waters. 

15. Of Salt-Waters. | 
16. Of bubbling, or boiling, Springs, and ſuch as break 

forth with a violent Spirit. 
17. Springs that run only at ftated Times, 


CHAP. . 


Of the Change, and Origin of dry Parts and 
watery, on the Earth. Pag 395 
1. To examine the extant Surface of the Earth, and 
that covered with Water. 
2, The Surface of the Land and Water not perpe- 
tually the ſame. 
3. To compute how much Earth, and how much 
Water the Globe contains. 
4. Waters forſake the Shores, and leave them dry on 
many Accounts ; and firſt, as in Meers and Bogs. 
5. Rivers forſake their Banks and Chanels, and af- 
ford new Land. 
6. Lakes are dried up, and changed to Land, 
7. Streights are dried up, 
8, Bays are dried up. 
9. Parts of the Ocean are dried up. 
10. To explain the Origin of Sand- Banks. 
11. Whether Sand-Banks may become a part of the 
neighbouring Continent. 
12. Hands are formed ſeveral Ways. 
13. The more extraordinary Ways wherein Hands are 
formed. 
14. Of Floating Iſlands. 
15. Rivers change their Chanels many Ways, or run 
over new Tracts of Land. 
16, Lakes 
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16. Lates, Meers, and Bogs poſſeſs Spaces of Land 
they did not occupy before. 

17. The Ocean poſſeſſes new Tratts of Land, where it 
did not appear before. 

18. Whether the entire Surface of the Earth may be 
ſolely poſſeſſed by Water alone, or Land alone. 

19. Why there are few Iſlands in .the middle of the 
Ocean; but many Shoals of them near Continents 
or larger Iſlands. | | 

20. Why Lands prove fertile or barren, and why on 

the Sea- Spore the kind of Earth alters that 

covers the Fields. 


CHAP. XIX. 


Of the Air and Atmoſphere, y Page 419 
1. Exhalations continually riſe from the Parts of 
the Earth. | 


2. The State of the Atmoſphere. 
3. Exhalations are thicker or thinner at different 
Times, and-in different Places. 
4. Various Kinds of Exbalations. 
5. The Particles of the Air reflect the Sun's Rays, 
like a Speculum. | 1 
6. The upper. Parts of the Aimoſphere are more 
= rarified than the lower. 2 ne 
= 7. Exbalations are driven upwards by a violent Mo- 
tion; ibo their natural Tendency is downwards. 
8. The Atmoſphere when warmed. poſſeſſes a larger 
Space, and when cold a leſs, 18 
9. To make a Thermometer, or Weather-Glaſs. | 
10. How, or to what Degree, the Air may be rarified. "» 
ir. y the Air is generally thick and cloudy in the 
9 Frigid Zone. a 7 
12. Why the Air is thin and clear in violently froſty 
& Weather. T | 
13. Why the Air appears thicker. at the Horizon. l 
14. N pelber the Air, or Atmoſphere, be of the ſame 
Height in all Place. 
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es 15. The 
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26. The lower the Air that cauſes the Refradtion, the 
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15. The Condenſation aud Rarifaction of the Air 
does not alter it's Height, ; 

16. The Height Fab Air the ſame at all Times, and 
in all Places, > - V 

17. The Air more condenſed in the Winter, and at 
Night, than in the Summer, and by Day. 

18, The different Denſity of the Air in different Places, 

19. The middle Region of the Air nearer the Earth 
in Places contiguous to the Pole, 

20. In Places adjacent to the Pole the hot Region of 
the Air, or the beginning of the upper Region, 
is more remote. 

21. The Rays of the Sun, Moon, and Stars, are re- 
fratied in the Air. 

22. On Account of this Refraction the Sun and Moon 

appear to riſe ſooner than they ought, | 

23. The thicker the Air, thegreater the Refraction. 

24. The thicker the Air, the ſooner the Sun and Moon 


appear to riſe. 


ſooner the Stars appear to riſe, 

26. The Refraction of a Star may be the ſame in the ſame 
Situation, tho the Height of the Air be different. 

27. If the Air be thicker, or lower, in one Place than 
in another, the Sun or Moon will appear ſooner 

in the former than inthe latter. 

28, If the Air be thicker and higher in one Place than 
another, the Stars will accordingly be feen to riſe 
ſooner, or later, ne: 

29, Two Refractions being taken at two Allitudes, 10 

find from whence both the Height and Thickneſs of 
the Air, with Reſpect to the Aither, or the 
Law of Refraction. 1 

30. To find the leaſt poſſible Height of the Atmoſphere. = 

31. To find the Law of Refraction. 

32. To find the Refraftion at any Inclination. 

33. To find the Refraftion at the given Height of a Star. 

34. The Light of the Stars, particularly the Sun and 


| Moon, are reflected by the Particles of Air. 
3 35. Ths 
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35. This Reflection is the principal Cauſe of the Twilight. 

36. When the Twilight begins. 

37. The Height of the Air not to be found from the 
Quantity 2 the Twilight. 

38. The Height of the Air, upon 4 Suppoſition that 

a double Reflection is the Cauſe of the Twilight. 

3 9. The Height of the Air being given, io compute us 
Quantity. 

40. The Air has certain Peculiarities, in certain 

Places. 


CHAP. 1 
Of the Motion of the Air, Winds i in general, and 
.=- Points of the Compals. A Page 477 
Vinds defined. | 


4. Winds blow from one Point to the oppeſi te. 

" Points of the Compaſs defined. 

4. The Number of Points and Winds. 

5. Two and thirty Points and Winds. 

6. A more accurate Enumeration of the Points and 
Winds. 

7. The Winds according to the Antients enumerated, 

8. Another Enumeration of the Winds. | 

9. Oppoſite Winds. 

10. Various Cauſes of Winds. 

11. Why Winds may blow perpendicularly to the 2 
rizon of a Place. 

12, Why the Winds blow not in continued, but inter- 
rupted Blaſts. 

13. Why Winds very ſeldom blow perpendicularly upon 
a Place from above, but generally oblique. 3 

14. Why the South and Weſt Winds are warm. 


3 | 15. Why the Weſt Winds blow ſeldomer than the Eaft. 


16. Why the North and Eaſt Winds are fronger, and 


the South and Weſt Winds weaker. 


17. . a ſmall, thick, and blackiſh Cloud foretels 
Wind from that Quarter, 


18, TY Winds are frequent in the Spring cid Autumn. 
19. At 
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. At what Height, or in what Region of the os 
"I Winds blow. 
20. To what Diſtance one ws the ſame Wind may Rach 


CHAP. XXI. 


Of particular Winds, and Storms or Tempeſts. 
Page 491 
1. Some Winds are conſtant, others not. 
2. Some Winds are general, others particular. 
3. The Cauſe of the general Winds. 
4. Some Winds periodical and : others uncer- 
tain and contingent.” _, i 
5. The periodical Winds enumerated. 
6. The Cauſe of the Etefian Winds. 
7. Why the Bleſian are not faund in many Places. 
8. Some Winds peculiar, others-common. 
9. Certain Winds periodical at certain Hours. 
o. Northern Winds moſt FOES in Places near the 
North Pole. Av 
11. Four Species of Winds. 
12. Certain impetuous and ſudden Winds. 
13. Their Kinds exemplified. 
14. Tornados, or Travados. 
15. Cataratis, or Exbydrias. 
16. Ecnepbias, or leſſer Exbyarias. | 
17. Typhon, or Oranchan, PETS 
18. Whether certain Wings burſt out of the Earth, or 
riſe from the Water. 
19. Whether à certain Wind may riſe from the F ood 
of the Sea and Rivers, 


1 


ws The Cauſes of the Brothers at Sea, or Caſtor, 


Pollux, and Helena, in Tempeſts. 


21. Why Calms are ſo frequent in Part of the Ethiopic C 


Ocean, under the E rater: eſpecially on the Gui= 


nea Coat. 


22. * and T empeſt anniverſary in certain Places. I 
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, : SECT F 
= PRELIMINARIES,. 
CHAP. I. 


ey tbe DEFINITION, Division, MtTHronp, &c. 
of GEOGRAPHY. 


RATE T hath been an antient Cuſtom for 
A G thoſe that fully treat of any Art, 
or Science, to premiſe ſomewhat 
of it's Origin, Nature, Conſtitution, 
&c. And this Procedure is not 
1mproper, provided it be clear of 
all ſophiſtical Equivocation; be- 


8 

1 baſe from ſuch Preliminaries the Reader may con- 
JUL 3 

: 


or, 


ive an Idea of the Work, or at leaſt the Sub- 
Fance thereof, and ſo proceed more adviſedly there- 
aces. . bow ſhall therefore here offer a few Particulars 
to the Nature, Uſe, and Deſign of Geography. 
SOOT  - * Tbe 


— 
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- 2 


The Definition of Geography. 


GEOGRAPHY is that part of mixed Mathe- 
matics, which explains the State of the Earth, and 
| of it's Parts, depending on Quantity, viz. it's 
| Figure, Place, Magnitude, and Motion, with the 
Celeſtial Appearances, Sc. 

B I ſome it is taken in too limited a Senſe, for a 

bare Deſcription of the ſeveral Countries; and by 
others too extenſively, who along with ſuch a De- 
ſcription would have their Political Conſtitution, 
But the Authors who proceed thus are excuſable, 1 4 
| becauſe they do it only to excite and delight the? 
1 Reader, who might otherwiſe be the leſs attentive | 
| to a bare Enumeration and Deſcription of the Coun- 
IF tries, without ſome Knowledge of the Manners, and | 
k Cuſtoms of the Inhabitants. 
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ö The Diviſion of Geography. 

g WE divide Geography into General and Special, ; I 
N or Univerſal and Particular. Golnitzius ſays, Geo- 'Y 
wo graphy is to be explained externally and internally; 3 


but theſe Terms are improper, and ill choſen, Uni. 
verſal and Particular being much more pertinent. 
We call that Univerſal Geography which conſiders | 5 
the whole Earth in general, and explains it's Pro- 
perties without regard to particular Countries: But 
Special or Particular Geography deſcribes the Conſti-. 
tution and Situation of each ſingle Country by iefelf © | 
which is twofold, viz. Chorographical, which de- J 
ſcribes Countries of a conſiderable Extent ; or Topo- 
graphical, which gives a View of ſome place 91 3 
{mall Tract of the Earth. 2 
IN this Book, we ſhall exhibit Univerſal Geogra-| 4 
phy, which may be divided into three Parts, Ab F 
lute, Relative, and Comparative, In the 1 * 4 
| atl | 7 
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" 38 Geography to Art and Syſtem 

was reſerved to Ptolemy; who 
by adding Mathematical Advan- 
ngges to the Hiſtorical Method, 
in which it had been treated of 
before, has deſcribed the World 


CHAP. 1. of Univerſal Geograpby. 3 
Part we ſhall handle what reſpects the Body of the 
Earth itſelf, it's Parts and peculiar Properties z as 
it's Figure, Magnitude, and Motion; it's Lands, 
Seas, and Rivers, Sc. In the Relative Part we 
ſhall account for the Appearances and Accidents 
that happen to it from Celeſtial Cauſes : and, laſtly, 
the Comparative Part ſhall contain an Explication 
of thoſe Properties, which ariſe from comparing dit- 
ferent Parts of the Earth together (a). 


The Subject of Geography. 


THE Object, or Subject, of Geography 1s the 
Earth ; eſpecially it's Superficies and exterior Parts, 


The Properties of Geography. 
THE Things which ſeem to be moſt worthy of 


Qbſervation in every Country are of three kinds, viz, 


2 Celeſtial, Terreſtrial, and Human. The Celeſtial Pro- 
2 perties are ſuch as affect us by reaſon of the apparent 
Motion of the Sun, and Stars. | 
* Number: 1. The Elevation of the Pole, or the Diſ- 
2 tance of a Place from the Equator, 
„of the Diurnal Motion of the Stars above the Horizon of 
that Place. 


T heſe are eight in 
2. The Obliquity 
3. The Time of the longeſt and ſhorteſt 


(a) The Honour of reducing Miſtakes, and hath left us a Me- 
thod of diſcovering his own. 
'There is one thing yet very 
lame in our Geography, the fix- 
ing the true Longitude of 
Places; and tho” ſeveral new 


Ways have been lately tried, to 


: hath both diſcovered others 
þ B 2 


* N ae gs yl 


fi in a much more Intelligible 
Manner: he has delineated it 
= under more certain Rules, and 
Aby fixing the Bounds of Places, 


from Longitude and Latitude, 


redreſs this Inconvenience, both 
from exact Pendulums, and from 
Obſervations upon the Immer- 
ſions and Emerſions of Jupiters 
Satellites, yet they have not 
together proved effectual. 
Day. 
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Day. 4. The Climate and Zone. 5. Heat, Cold, 
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and the Seaſons of the Year ; with Rain, Snow, Wind, 
and other Meteors: and tho' theſe may ſeem Ter- 
reſtrial Properties, yet becauſe they chiefly depend 
upon the Motion of the Sun, and the four Seaſons 
of the Year, we have reckoned them among the 
Celeſtial Matters. 6. The Riſing, Appearance, and 
Continuance, of the Stars above the Horizon, 7. The 
Stars that paſs thro* the Zenith of a Place, 8. The 
Celerity of the Motion with which, according to the Co- 
pernican Hypotheſis, every place conſtantly revolves, 
And according to Aſtrologers a ninth Property may 
be added; for they aſſign ſome Country or other 
to every one of the twelve Signs of the Zodiac, and 
the Planets which are Lords of theſe Signs; but 
ſuch imaginary Qualities ſeem ſuperſtitious and vain 
to me; nor do I perceive any reaſonable Foundati- 
on for them (a). Thus far the Celeſtial Properties. 

WE call thoſe Terreſtrial Properties that are ob- 
ſerved in the Face of every Country; which are 
ten in Number. 1. The Limits and Bounds of each 
Country. 2. It's Figure. 3. It's Magnitude, 4. Its 
Mountains. 5. Its Waters, viz. Springs, Rivers, 
and Bays. 6. Is Woods and Deſarts. 7. The Fruit- 
fulneſs and Barrenneſs of the Country, with it's various | * 
kinds of Fruits, 8. The Minerals and Foſſils. g. The © * 
living Creatures there, 10. The Longitude of be 
Place: which might be comprehended under the | * 
firſt of theſe Properties, 3 
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(a) Tho' this Art be of great to this Day, venerated in moſt 2 F 
Antiquity, it is rejected and Eaſtern Countries, eſpecially a- 
exploded by moſt knowing Peo- mong the Indians; where no- 
ple of this Age; and only Im- thing is done of any Conſe- * 
poſtors, or ſome weak Pre- yn before the Aſtrologer 
tenders to Learning, now pra- determines a fortunate Hour © 
Qtiſe it, in theſe Parts of the to undertake it. See Rohault's 
World. It is however, even Phyfics Part 2. Chap. 27. 


- A 77 
. 7 
1 

8 — 
3 
3 
F = ; 
of 
* 8 
1 
of 


"8 


äm—A— — — — EET 


CnaAay.1. of Univerſal Geography. 5 
THE third kind of Obſervations to be made 
in every Country, we call Human, becauſe they 


chiefly reſpect the Inhabitants of the Place; and 
theſe are alſo ten in Number. 1. Their Stature, 


Shape, Colour, and the length of their Lives; their 


Origin, Meat, and Drink, 2. Their Arts, and the 
Profits which ariſe from ibem; with the Merchandiſe 
and Wares they barter with one another, 3. Ther 
Virtues and Vices, Learning, Capacities, and Schools, 
4. Their Ceremonies at Births, Marriages, and Fu- 
nerals, g. The Language which the Inhabitants uſe. 
6. Their Political Government. 7. Their Religion and 
Church Government, 8. Their Cities and famous 
Places, g. Their remarkable Hiſtories. 10, Their 
famous Men, Arlificers, and the Inventions, of the 
Natives. | 
THESE are the three kinds of Occurrences to 
be explained in Special Geography; and tho? the laſt 
Sort ſeem not ſo properly to belong to this Science, 


re 

ch yet we are obliged to admit them for Cuſtom ſake, 

Ps Þ and the Information of the Reader. 

rs, | IN Univerſal Geography (which is the Subject 

it- of this Book) the abſolute Diviſion of the Earth, 

215 and the Conſtitution of it's Parts, will firſt be exa- 

"he  # mined; then the Celeſtial Phænomena, in general, 

the that are to be applied to their reſpective Countries, 

che | in Special Geography; and laſtly, there will follow in 
the Comparative Part ſuch Conſiderations as occur 
from comparing the Phænomena of one Place with 

noſt another. 

12A 

_ 3 The Principles of Geography. 

ogerñ | 

a IHE Principles from which Arguments are 

t 3 drawn for proving Propoſitions in Geography are 
ol three ſorts. 1. Geometrical, Arithmetical, and 

IE f Trigonometrical Propoſitions. 2. Aſtronomical 


Precepts and Theorems (tho? it may ſeem ſtrange 
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6 De Abſolute Part Sgr. I. 
we ſhould have Recourſe to the Celeſtial Bodies, 


which are diſtant from us ſo many Millions of 


Miles, for underſtanding the Nature of the Earth 
we inhabit). 3. Experience; becauſe the greateſt 
Part of Geography, and chiefly the Special, is 
founded only upon the Experience and Obſerva- 
tions of thoſe who have deſcribed the ſeveral Coun- 
tries. 


The Order of Geography. 


THE Order we have thought moſt conve- 
nient to follow in General Geography, 1s already 
mentioned in the Diviſion and Explication of it's 
Properties; yet there remains a Doubt as to the 
Order to be obſerved in explaining theſe Properties: 
viz, whether we ſhould apply them to their relative 
Countries in which they are found, or refer the 
Countries themſelves to the Properties accounted 
for, in general. Ariſtotle, in his firſt Book of A- 
nimals, moves the ſame Doubt ; and argues at 
large, whether the Properties ſhould be adjuſted to 
the general Account of Animals, or the Animals 
ranked under the Account of their Properties. The 
like Difficulty occurs in other Parts of Philoſophy. 
However we ſhall here firſt explain ſome general 
Properties; and after apply them to their reſpective 
Countries, | 


The Proof of Geography. 


IN proving Geographical Propoſitions we are 
to obſerve; that ſeveral Properties, and chiefly 
the Celeſtial, are confirmed by proper Demonſtra- 
tions; But in Special Geography (excepting the Ce- 
leftials) almoſt every Thing is explained without 
Demonſtration 3 being either grounded on Expe- 


rience and Obſervation, or on the Teſtimony of 


our 
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CHAP. I. of Uni verſal Geography. 7 
our Senſes: nor can they be proved by any other 
Means. For Science is taken either for that Know- 
ledge which is founded on things highly proba- 
ble; or for a certain Knowledge of Things which 
is gained by the force of Argument, or the Teſti- 


mony of Senſe; or for that Knowledge which a- 


riſes from Demonſtration in a ſtrict Senſe, ſuch as 


is found in Geometry, Arithmetic, and other Ma- 


thematical Sciences; excepting. Chronology and 
Geography; to both which the Name of Science, 
taken in the ſecond Senſe, doth moſt properly be- 
long. | 

T HERE are alſo ſeveral Propofitions proved, 
or rather expoſed to view, .by the artificial Ter- 
reſtrial Globe, or by Geographical Maps; moft of 
which might be confirmed by a ſtrict Demonſtrati- 
on; tho* omitted on Account of the Incapacity of 
ſome Readers. Other Propoſitions cannot be ſo 
well proved, yet are received as apparent Truths. 
Thus tho' we ſuppoſe all Places on the Globe, and 
in Maps, to be laid down in the ſame Order as 
they really are on Earth; nevertheleſs in theſe Mat- 
ters we rather follow the Deſcriptions that are given 
by Geographical Authors. Globes and Maps, in- 
deed, made from ſuch Obſervations, ſerve well 
enough for Illuſtration, and the more eaſy Com- 
prehenſion of the Thing. 


_ The Origin of Geography. 


THE Origin of Geography is not of late Date, 
nor was it brought mto the World as it were at one 
Birth; neither was it invented by one Man: but 
t's Foundations were laid many Ages ago. It is 
true, indeed, the old Geographers were employed 
only in deſcribing particular Countries, either in 
whole, or in part. The Romans, when they had 
overcome and ſubdued any Province, uſed to ex- 
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poſe the Chorography thereof to the Spectators in 
their Triumphs delineated upon a Table, and 
flouriſhed round with Pictures. There were alſo at 
Rome, in the Portico of Lucullus, ſeveral Geographi- 
cal Tables expoſed to public View. The Senate of 
Rome, about one hundred Years before the Birth of 
ChRISS, ſent Geographers and Surveyors into the ſe- 
veral parts of the Earth, that they might meaſure 
the whole; tho? they ſcarce viſited a twentieth Part 
of it. Neco, alſo, King of Egypt, many Ages be- 


fore CHRIST, commanded that the Extremities of 
Africa ſhould be diligently ſearched into; which 


was performed by the Phænicians in the ſpace of three 
Years. Darius commanded that the Mouths of the 
River Indus, and the whole Ætbiopic Sea, to the 
eaſtward, ſhould be diligently examined into. Alex- 
ander the Great, as Pliny tells us, in his Aſiatic Ex- 
pedition, carried along with him two Geographers, 
Diogenesand Beto, to meaſure and delineate to him his 
Journies; from whoſe Journals and Obſervations 
the Geographers of ſucceeding Ages borrowed many 
Things, And tho? the ſtudy of all other Arts was 
almoſt aboliſhed by the Wars, Geography and For- 
tification were improved thereby. | 
NEVERTHELESS the Geography of the 
Antients was very imperfect, and commonly full of 
falſe Relations; becauſe they knew little or nothing 
of thoſe Places of the Earth which are of moſt Con- 


ſequence to be known; or at leaſt they had no cer- 


tain Experience about them. For, 1. all America 
was entirely unknown to them, 2. So were the re- 
moteſt Northern Countries. 3. The South Conti- 
nent and the Country of Magellan, 4. They knew 
not that the World could be ſailed round, or that 
the Earth was ſurrounded by the Ocean, in an un- 
interrupted Continuity : Some indeed of the Anti- 
ents I confeſs were of this Opinion, but I deny 


they had any Certainty of it. 5. They knew * 
that 


8 3% -»& 


| Cuar. 1. of Univerſal Geography. 9 
that the Torrid Zone was inhabited, by an almoſt in- 
finite number of People. 6. They were ignorant 


of the true Meaſure of the Earth, tho? they writ a 
great deal on that ſubject. 7. They did not think 


Both the Greeks and Romans wanted true Deſcripti- 
ons of the Countries remote from them, and have 
left us a great many forged and fabulous Stories, 


concerning the People that live in the Borders of 


Aſia, and thoſe that inhabit the Northern parts of 


N I the Earth (c). 9. They were ignorant of the ge- 
neral Motion of the Sea, and the Difference of Cur- 


rents in particular Places. 10. The Grecians, even 


1 Ariſtotle himſelf, did not know the Reaſon of the 


Ebbing and Flowing of the Sea. 11. Few of them 


underſtood the Variation of the Winds; and the 


— 


that Africa could be failed round (b), becauſe the 
South Parts thereof were unknown to them. 8. 


L | | 
8 (6) It is likely the antient 
8 Egyptians had ſome Knowledge 
of the extream Parts of Africa, 
Y as appears from what Herodotus 
15 relates, viz. © That Neco, King 
"= « of Egypt, (2200 Years ago) 
© having furniſned certain Phœ- 
* nicians with Ships; theſe ſet- 
14 ting Sail for the Red. Sea, and 
of * coaſting along Africa, doub- 
2 © led the Cape of Good Hope; 
6c 
"oY and after two Years ſpent 
bin the Voyage entered the 
I- FI < Streights of Gibraltar, in the 
ca FR © third. Herod. Lib. 4. 
re- (9 C. Plinii Nat. Hip. Lib. 5. 
XY Chap. 8. Blemmyis traduntur ca- 
ita abeſſe, ore & oculis pectori 
EW F affæis. The Blemmai are ſaid to 
hat be without Heads, having their 
in- Mouths and Eyes fixed in their 
\ti- F | Breaſts, Ibid, Lib. 7. Cap. 2. Ari- 


maſpi uno oculo in fronte media 


07 Y | Pnfignes: quibus afſidue bellum 
not e circa netalla cum Gryphis. 


Et alibi, cauda villoſa homines 
naſci pernicitatis eximiæ. The 
Arimaſpi are famous for havin 
only one Eye fixed in the mid: 
dle of their Foreheads, between 
whom and the Grifors there 
15 a continual War carried on 
about their Metals. In another 
Place there are a ſort of grinning 
Apiſh People, born with long 
hairy Tails, and very ſwift of 
Foot. From which Romantic 
ſtories of Plim, Sir F. Mande- 
ville took his lying Reports, of 
his meeting (in his Travels,) 
with theſe very People, and al- 
ſo ſome, in the Torrid Zone, that 
to guard themſelves againſt the 
ſcorching Heat of the Sun, had 
one of their Feet fo large, that 
by lying on their backs, and 
holding it up againſt the Sun, 
would ſereen them againſt it's 
immoderate Heat; with other 
the like whimſical Relations. 


Periodical, 
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Periodical, or Trade- Minds, were never dreamt of 
by them. 12. The noble Property of the Load- 


Stone, which ſhews the North and South, was un- 


known to them; tho? they knew it's Virtue of at- 
tracting Iron. And Anaximander, who lived about 
400 Years before Chrift, was the firſt that attemp. 
ted to give the Dimenſions of the Earth (a). 


The Excellency of Geography. 


THERE are three Things that recommend 
the Study of Geography. 1. It's Dignity ; and in 
that it greatly adorns Man, the Inhabitant of the 
Earth endowed with Reaſon above all other Ani- 
mals, to underſtand the Nature of Countries, and the 
Conſtitution of the Earth. 2. It is as well a plea- 
fant, as an innocent Recreation. 3. There is an ab- 
folute neceffity for the Knowledge of it ; becauſe 
neither Divines, Phyficians, Lawyers, Hiſtorians, nor 
other Men of Letters, can well rage m their 
Studies, without interruption, unleſs they have ſome 
Knowledge of Geography ; as it hath been obſerved 
by others, and illuſtrated by feveral Examples. 

HERE follow two Tables, whereof the firſt 
may ſerve for the Contents of this Book; which 


(a) The Moderns have de- much of the Globe undiſcover- 
tected many Errors of the An- ed. There is a vaſt Southern 


tients, and very much improved 
Geography, by opening a Paſ- 
fage to a New World, and by 
diſcovering that thoſe Parts of 
the Old which were thought 
uninhabitable, to be inhabited; 
the Jorrid Zone is known to 
be temperate, by refreſhing 
Showers and conſtant Breezes, 
and cold Nights; and the Globe 
itſelf has been compaſſed by ſe- 
veral, both Engliſß and Foreign 
Sailors. But there yet remains 
2 


Continent, as yet ſcarce looked 
into. The northern parts of Ame. 
rica, are yet undiſcovered. Afri. 
ca, tho? it hath been cõmpaſſed 
round and round from the Me- 
diterranean to the Red Sea, yet 
little more than it's Coaſts are 
throughlyknown, except Eg yp! 
and. Aba. It's inland parts 
have been either not ſuffici - 
ently viewed or imperſectly 
deſcribed. 
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CRAP. I. of Univerſal Geography. 11 
contains Univerſal Geography : the other ſhews the 
Order that ought to be obſerved by thoſe that treat 
of Special Geography. 


WE divide Univerſal Geography into three Parts, 
VIZ, 


I THE ABSOLUTE PART, ſubdivided 
into fix Sections, whereof 


SECTION I. contains two Chapters of 
PRELIMINARIES. 
Chap. I. The Introduction or Preface. 
Chap. II. Some Geometrical Propoſitions of uſe 
in the Work. 


SECT. II. In which the Nature of the Earth 
is explained, in five Chapters, | 


Chap. III. Of the Figure of the Earth. 

Chap. IV. Of it's Meaſure and Magnitude. 

Chap. V. Of it's Motion. 

Chap, VI. Of it's Situtation in the Syſtem of the 
World. 

Chap. VII. Of it's Subſtance and Matter. 


SE CT. III. In which the Conſtitution of the 


2X Earth and it's Parts are explained, in four Chapters, 


Chap, VIII. Of the Divifion of the Earth by 
Water. 

Chap, IX. Of Mountains in general. 

Chap. X. Of the Differences of Mountains. 

Chap. XI. Of Woods, Deſarts, and Mines. 


SECT. 
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SECT. IV. Of Hy)drography, in which the 
Conſtitution of the Waters, and their Properties 
are explained, in ſix Chapters. 


f Chap. XII. Of the Diviſion of the Waters by 
the Earth. 
Chap. XIII. Of the Ocean and Sea. 

Chap. XIV. Of the Motion of the Sea, viz. it's 
2 Flux and Reflux. | 
Chap. XV. Of Lakes, Meres, and Moraſles. 

Chap. XVI. Of Rivers. | | 
* Chap. X.VII. Of Mineral Waters. 


. V. 


the Sea into Land, and dry 


4 X VIII. Of the extraordinary Changes of 
Places into watery. 


SECT. VI. Of the Atmoſphere. 


5 Chap, XIX. Of the Atmoſphere and Air. 
Chap. XX. Of Winds in general. 
0 Chop: XXI. Of the different ſorts of Winds. 


I THE RELATIVE PART explains 
the Celeſtial Properties, in nine Chapters. 


neral. 


| Chap. XXIII. Of the Latitude of the Place, or 
the Elevation of the Pole. 

| Chap. XXIV, Of the Diviſion of the Earth into 
Zones. 


Chap. XXV. Of the Length of Days, and the 


1 Climates. 


ERR, 
r 


n W 


Diviſion of the Earth into 
Chap, 


C Chap. XXII. Of the Celeſtial Properties in ge- 1 


— ESSE 


Cu ar. 1. of Univerſal Geography. 13 | 
| Chap. XXVI. Of Light, Heat, and the Seaſons 
of the Year. 


1 F Chap. XXVII. Of Shadows, and how the Inha- 


bitants are divided according 
to them. 
Chap. XX VIII. Of comparing the Celeſtial Phez- 
nomena, in different Places. 
Of the Anteci, Periæci and 
| Antipodes. 
{ Chap. XXIX. Of the Difference of Time in dif- 
| ferent Places. 
| Chap. XXX. Of the different Riſing of the Sun 
| and Moon, and other Phez- 
| - nomena. | 


＋ 


III. THE COMPARATIVE PART 


3 | conſiders the Particulars ariſing from comparing the 
* | Phaznomena of one Place, with thoſe of another. 


7 CT Chap. XXXI. Of the Longitude of Places. 


Chap. XX XII. Of the Situation of Places in re- 
ſpect of one another. 

I Chap. XXXIII. Of the Diſtances of Places. 

Chap. XX XIV. Of the Viſible Horizon. 

| Chap. XXXV, Of Navigation, in general, and 

| Ship-Building. 

Chap, XXXVI. Of Lading and Ballaſting of 


I f 12 Ships. 


Chap. XXXVII. The Nautical Directory, Part 


1 | 1. Of Diſtances. 


Chap, XXXVIII. Part 2. Of the Points of the 
Compaſs. 

| Chap, XXXIX. Part 3. Of a Ship's Courſe. 

| Chap, XL, Part 4. Of the Ship's Place in her 


= Voyage. 


Special 
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StcT.IL 


Special Geography exhibits three kinds of Particu- 
lars, Ten of them are Terreſtrial, 


1. The Limits and Bounds of the Country. 14 
2. The Longitude and Situation of — 2 
3. The Figure of the Country. "4 

4. It's Magnitude. A 
5. It's Mountains ; their Names, Situations, Al- 
titudes, Properties, and Things contain- | 
ed in them. | | 
6. It's Mines, =» 
7. It's Woods and Deſarts. = 
8. It's Waters; as Seas, Rivers, Lakes, Marſhes, | !? 
Springs; their Riſe, their Origin, and 
Breadth ; the Quantity, Quality, and Ce- 
g | lerity of their Waters, with their Cataracts. 
| | 9. The Fertility, Barrenneſs, and Fruits, of the | ? 
| Country, 
| L 10, It's living Creatures. 1 


—— _ 
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The Celeſtial Properties are eight. 


1. The Diſtance of the Place from the * | 
| and Pole. 
2. The Obliquity of the Motion of the Stars a- 
bove the Horizon. = 
3. The Length of the Days and Nights. g 
4. The Climate and Zone. | 
5. The Heat and Seaſons: Wind, Rain, and | 
6 


other Meteors. 2 

6. The Riſing and Continuance of the Stars a- 

| bove the Horizon. I 

[ 7. The Stars that paſs thro' the Zenith of the 

Place. 

| 8. The Celerity with which each Place revolves, 
according to the Copernican Syſtem. 


THE, 


CHAP. I. of Univerſal Geography. 15 


THE Human Particulars are ten. 
1. The Stature of the Inhabitants; their Meat, 
Drink, and Origin. 
| 2. Their Arts, Profits, Commodities, and 
| Trade. : 
| 2, Their Virtues and Vices; their Capacities 
| and Learning. | 
4. Their Ceremonies at Births, Marriages, and 
23 d Funerals. 
I 5. Their Speech and Language. 
I 6. Their Political Government. WE 
I 7. Their Religion and Church Government. 
| | F 18, Their Cities. 
- | 3 | 9. Their memorable Hiſtories. 

4. Their famous Men and Women, Artificers, 
FS L and Inventions. 
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dome Propoſitions in Geometry and Trigonometry, 
= of uſe in Geography. 


3 P L ATO very juſtly called Geometry and Arith- 
1 rmetic the two Wings whereby the Minds of 
Men might mount up to Heaven; that is, in ſearch- 
ing alter the Motions and Properties of the Celeſtial 
MF} Bodies. Theſe Sciences are no leſs uſeful in Geogra- 

ie 7b); if we deſire to underſtand it's ſublime and in- 
tricate Parts, without any Hinderance. It is true, 

„ a leſs ſhare of Mathematics will ſerve for Geography 
than Aſtronomy : but becauſe ſeveral are taken with 

| the 


— 


16 We Abſolute Part SE Cr. I. 
the Study of Geography, who do not underſtand 
theſe Sciences, we ſhall here ſet down a few Propo- 
fictions from them, ſuch as we think moſt neceſſary; 
that the Reader may proceed the more readily with- 
out Interruption in his Study. Tho?, by the way, 
we do not at all encourage that bad Cuſtom ſome 
young Gentlemen have got, in applying themſelves 
unadviſedly to other Parts of Philoſophy, before 
they have a competent Knowledge in Arithmetic 
and Geometry. The Fault is very often in their 
Maſters and Tutors, who are for the moſt Part ig- 3 
norant of theſe Things themſelves, and therefore 

cannot admoniſh Youth to ſhun ſo pernicious a 

Cuſtom. In Arithmetic we ſuppoſe the Reader to 
know the four common Rules of Numeration, viz. 
Addition, Subſtiraftion, Multiplication, and Diviſion, 
with the Golden Rule, or Rule of Three; and there- 
fore ſhall not treat of them here. If any one under- 
ſtand them not, he may learn them much better 
from ſome able Teacher, than from Books. 

1. BUT as to Geometry, it treats of three ſorts 
of Magnitudes by which every thing is meaſu- 
red; viz, Lines, Superficies, and Solids : neither can 
there be found in Nature a Body of any other 
Dimenſion. 

2. A LINE is either ſtraight or curved ; and 
a Curve again is either uniform as circular, or diſſi- 
milar and variable, as the Ellipſe, the Conchoid, 
and Spiral Line. | 3 

3. A CIRCLE is a Space or plain Super- ⁶ 
ficies bounded with a curve Line, wherein there 
is a Point from which all right Lines drawn to 
the Curve are equal. The curve Line which bounds 
that Space is called the Circumference, or Periphery, 
of the Circle; and the middle Point is called the 3 
Center (a). E 


(a) Euclid, Lib. 1. Def. 15, 16. —_ 


* 


CH AP. 2. of Univerſal Geography. - 
4. THE Diameter of a Circle is a right Line 
drawn thro? the Center, and terminated at- both 
ends by the Periphery : one half of which is called 
the Semidiameter, or Radius (a). 
5. AN Arch is part of the Periphery of a 
Circle. A Quadrant is a fourth Part of the whole 
Periphery. What an Arch wants of a Quadrant is 
called the Complement of that Arch: and it's Diffe- 
rence from a Semicircle it called it's Supplement (b). 


G 


7 


6. HAVING a right Line given, and a Point, 
either in or out of it, to draw thro that Point a 
Line perpendicular to the former. 


LET the Line given (Fig. 2.) be AB, and 
the Point C: open the Compaſſes ſo, that ſetting 
one Foot in C, you may with the other cut the 
Line given in df; then one Foot being placed 
at d, with the other deſcribe an Arch, as gh; alfo 
make f the Center, and with the ſame Radius de- 
ſcribe another Arch, which will cut the former 
in g and 5; ſo draw the Line g; which will be 
the Perpendicular required. | 

7. TO divide a Circle and it's Periphery into four 
equal Parts, Draw a Diameter, and from the 
Center raiſe to it a Perpendicular, which prolonged 
will be alſo a Diameter ; whereby both the Circle 
and it's Periphery will be divided into four equal 


f Parts (c). 

= 8. TO divide the Periphery of a Circle into Degrees, 
_ A Degree is the 360th Part of the Circumference. 
, Mathematicians always divide the Periphery into 
ne | = (4) Fuclid. Lib. 1. Def. 17. (c) Bid. Prop. 4. Lib. iv. 
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ſo many equal Parts (d); and each of theſe Parts 
into 60 ſmaller Diviſions, called firſ# Minutes; 
alſo each Minute into 60 Seconds, c. commonly 


writ thus, 3 degr. 2. min, 5 ſec. that is, 3 Degrees, 
2 Minutes, 5 Seconds. Hence the Quadrant con- 


taineth 90 Degr. the Semicircle 180, and the ſixth 


Part of a Circle 60 Degrees. 

THEREFORE to ſolve this Problem, di- 
vide the Periphery into Quadrants, then take off 
the Semidiameter, and with it's Length cut an 
Arch from the Periphery (e), which will be equal 
to 60 Degr. ſo there remains in the ſame Qua- 
drant 30 Degr. which being biſected you will have 
15 Degr. this again mechanically triſected will give 
5 Degr. which divided into five equal Parts make 
ſo many Degrees, Q. E. F. But this is done more 
artificially by mathematical inſtruments (F). 

9. TO find the Area of a Quadrangle, or a Space 
contained in a Figure of four Sides, and four Right 
Angles. Multiply one fide by the other, and the 
Product is the Area. It is to be obſerved that 
Lines are meaſured by Lines, and Superficies by 
Meaſures that are Superficies, or Squares; alſo the 


Contents of ſolid Bodies, which have their Dimen- 2 | 


ſions, are computed in folid Meaſure, or ſo many 


Cubes. Thus we meaſure the Sides of a Houſe | 


by a lineal Foot, the Floors and Wainſcot by a 


% This Diviſion of a Circle from the fame Point lay on the Þ 


into 360 Parts, or Degrees, 1s. 


becauſe that number can be di- 


vided into more Aliquot Parts, 


than any other convenient 
Number, zz. into 2, 3, 4, 5, 
6, 8 and ꝙ Parts. | 
(e) Euclid. Prop. 15. Lib. iv. 
F) By a Line of Chords 
truly divided ; thus, from any 


Point in the Periphery lay on 


the Chord of one Degr, then 
U 


Chord of two Degr. fo of three 4 


Degr. Sc. till you come to o 


Degr. then begin again as before 5 4 . 
*till the whole Periphery is di- 


vided. By this means you wil! 
avoid the Errors which may a- 


riſe from the intermediate Di- 3 | 


viſions, and tho' thefe Errors 
ſingly conſidered are very ſmall, 
yet in ſo many Degr. they will © } 


produce one very ſenſible. 


3 
2 3 1 DUS 


ſquare 


n 8 PTE 


31475926535 (6). 
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ſquare Foot, and the Space it encloſeth, conſider- 


as a Solid, by a cubical Foot. 

10. HAVING the Diameter or Semidiameter of 
a Circle, to find the Periphery in the ſame Meaſure : 
| and converſiy, having the Periphery given to find the 
Diameter as near as palſible (g). 
this Problem depends upon the determined Pro- 
portion of the Diameter to the Periphery, which is 
nearly as 7 to 22; as is demonſtrated by Archi- 
medes 3 or more accurately, as 1 0000000000 is to 
For Example, let the Dia- 
meter be 12 Foot; by the Golden Rule, as 7 is to 


The Solution of 


22: ſo is 12 to the Periphery of the Circle; or if 


Þ 
28 
oy 


9 54 h 
. - 
3 W 
A 5 
— 4 


you uſe the other Proportion it will be much the 
ſame. ä 


BUT if the Periphery be given, and the Dia- 


meter be required, ſay 
131415926535 to 10000000000, ſo is the Peri- 
pphery given to the Diameter required. 

11. TH E Diameter and Periphery of a Circle, 


For either of them, being given in Miles or Feet, to find 


g) See Tacguet's ſelect The- 


1 orems of Archimedes, Prop. 5. 


% Tho' it be well known 


| I hat the Peripher * of a Circle 
s incommenſurable to the Dia- 


eter, yet either of theſe Pro- 


Portions will ſerve well enough 
for common Tſe. 
Portion in ſmall Numbers is ſo 
act as that of Andrew Ma- 


But no Pro- 


,, viz. 113 to 355, which 


found not to differ from the 
ruth above 88 


180888808 But 
the Reader deſireth the niceſt 
omputation of the Proportion 
f the Diameter of a Circle to 
e Circumference (altho' that 
f Mztius comes very near), let 
m have recourſe to the labo- 
ous Caltulus of Van Caulen, 
3 e 


3: as 22 18. to „ or as 


who carried his Calculation to 
35 places of Decimal Fractions. 
Or if he would ftill be more 
nice and curious, he may have 
recourſe to Mr Abr. Sharp's 
Calcuiation, todouble the Num- 
ber of Van Caulen's Fractions. 
By which Exactneſs the Cir- 
cumference of the Terraqueous 
Globe, may be computed to a 
Degree leſs than the Breadth 
of a Grain of Sand: yea, more 
than this, the number of the 
Grains of Sand, that would be 
contained in a Space as big as 
the Sphere of the Fixt Stars, 
might be truly computed by 
this means. Vid. Math. Tables 
printed for Mr Mount, page 
53, &C« 
2 he 


. 
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the Area of that Circle in ſquare Miles, or ſquare Feet. 
Multiply one half of the Periphery into the Semi- 
diameter, and the Product will be the Area requi- 
red (i): but if you have only one of them given, 
you may find the other by the laſt Problem: Or it 
may be done without it (0. | 

12. THE Diameter, or Semidiameter, of a Globe 
being given; to find il's Superficies in Square, or it's 
Solidity in Cubic Meaſure. 

A Globe is a round ſolid Body, having a certain 
Point in the Center of it, from whence all right: FR 
Lines drawn to the Surface are equal: and a Line 
drawn thro* this Point is the Diameter, about 
which if the Globe be revolved it is called its 
Axis (I). Moreover if a Globe be cut any how, 
by a right Line, the Section is a Circle; if thro' | R 
the Center the Circle will have the ſame Diameter | # 
as the Globe itſelf ; and ſuch are called the greater | 
Circles of the Sphere or Globe, and the reſt leſſr f. 
Circles. To ſolve the Problem (m): By the tenth F'# 
Article, find the Periphery ; then multiply the Di. 
ameter into this Periphery, and the Product will be? 
the Superficies of the Globe in ſquare Meaſure, which 
multiplied into the + of the Diameter, will produce 2 
the Solidity of the Globe in cubic Meaſure. 1 


(:) As is demonſtrated by 1 WE. «x7 = 
Archimedes, Prop. 1. De Di- — T_ — — — —- 
menſione Circuli. 3 I 7 I) Fx 

(4) By ſaying, as the Square A A x 
of 1 (which is 1) is to 7854 — + 3 
(the Area of a Circle whoſe 11 43 15 
Diameter is 1) ſo is the Square 
of any other Diameter to it's 1 de 9 
Area; By Prop. 2. Lib. ii. of © 19 = px Sho 12 
Euclid. The famous M. Leib- J; 33 . 
nuitæ has demonſtrated, that if 0) Euchd, Lib. ui. Def. 14 5 5 ep; 


. 
| : (n) See this demonſtrated 3 

the true Area will be — = Tacquet*s Select Theorems of 4. ; 

| 2 chimedes, Scholium 2, of P, 

24. and that of Prop. 28. 


the Diameter of a Circle be 1, 


* 


2 


CH AP. 2. 


Mor Perpendiculars, and 
ienuſe. 


Icribed is a Quadrant. 


of Univerſal Geography. 


the third ſide the Hypo- 


= THE Meaſure of an Angle is the Length of 
Jan Arch deſcribed from the angular Point as a 
Center: that is, as many Degrees as the Arch be- 
Erween the Legs of the Angle doth contain; ſo 
many Degrees the Angle is 1aid to be of. Thus a 
© Fight Angle is 90 Degr. 


becauſe the Arch ſo de- 


THE right Sine of an Arch is a right Line 

. | drawn from the one end of the Arch perpendicular to 
„the Diameter, which paſſeth thro? the other end (u). 
„„ THE. Langent of an Arch is a right Line which 


he Secant of that Arch. 


meaſureth the Angle. 


( u) Mr M Piſton, in his Notes 
pon Tacquet's Fuclid, has neat- 
explained the Origin of Sines, 
Tangents, and Secants. Coroll. 
the 47th Prop. Lib. i. which 
e ſhall here tranſcribe. Let 
Che Semidiameter of a Circle 
ig. 3.) be of 100,000 Parts, 
28-4 the Angle BAD of 30 Deg. 
aauſe the Chord or Subtenſe of 
br. is equal to AC the 
i idiameter { by Prop. 15. Lib. 
. Euclid) BD the Siae of 30 
27 e5, ſpall be equal to one 
= the Semidiameter, or * 
® C; and therefore ſhall con- 


i 50,000 Parts. But now 


the right-angled Triangle 


touches the Arch at one end, 
She other with a Line drawn thro' the Center, and 
the other end of the Arch; which Line is called 


C3 | 


and is bounded at 


# MOREOVER, the Sine, Tangent, and Secant, 
pf an Angle, are the fame of the Arch which 


ABD, the Square of AB is e- 
qual to the Square of AD and 
BD. Therefore let the Semi- 
diameter AB be ſquared, and 
from that Square ſubſtract the 
Square of BD: The Remainder 
vill be the Square of AD or 
of the Co-fine B F equal to it: 
out of avhich extract the ſquare 
Root, and you will have the 
Line BF or AD. Then by this 
Analogy as AB+BD:: AE: 
CE er AD: BD:: AC: CE. 
fo you have the Tangent C E. 
And if the Square of AC be ad- 
ded to the Square of CE, the 
Root of the Sum being extracted 
ewill be the Secant A E. Q. ET 


"264 
13. 4 RIGHT angled Triangle hath two fides 
erpendicular to each otber (or make an Angle of 
1 go Degr.) which two ſides are called the Cathett, 


—— 
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I T is alſo neceſſary to be known that Tables 
have been calculated by the great Labour and In- 
duſtry of ſome Mathematicians, in which the Dia- 
meter being taken for 100000, Sc. the Sines, 
Tangents, and Secants, are found out in propor- 
tional Numbers; as of 2 Degr. 10 Degr. 20 Degr. 
32 Min. &c. Theſe Tables are called mathema- 
tical Canons, and are of extraordinary uſe in all 
mathematical and phyſical Sciences; wherefore I 
am willing to give ſome Hints of theſe things 
to the young Geographer. But becauſe ſpherical 
Triangles have ſome Difficulty in their manage- 


ment, and regard none but thoſe who deſire to 2 y 
be deeper {killed in this Science, we ſhall paſs them 
by; and only treat of right-angled Triangles, the 


meaſuring of which is as eaſy as neceſſary. 


Two T HE ON E MVS. 


14. THE three Angles of every Triangle, taken | 
together, are equal io two right Angles, or 180 Degr, | 
and therefore the two acute Angles of a right angled |: 
Triangle make exactly 90 Degr. (o. Alſo ifa 
right Line touch a Circle, and there be drawn from | 
the Point of Contact another right Line lo the Center, * 
bat Line makes a right Angle with the Tangent (). 


15. T HE moſt neceſſary Problems are thee. 


L THE Hypotenuſe and one fide of a right angled ; 
Triangle being given, to find either of the acute Angles, | 
Say, by the Golden Rule; As the given Hypote- 


FT 


nuſe is to the given ſide : ſo is the Radius 100000 


(which Number is aſſumed equal to the Semidu · 


meter in the Tables) to the Sine of the oppoſite 1 5 


Angle; which Sine being found in the Tables 


7 
75 


(4 K. u CL IH Pros ανν⁰ 4 
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will thew the Quantity of the Arch or Angle op- 
poſite to the Side given; and the other Angle is 
che complement of that now found, to go Degr. 


Il. ONE fide and the acute Angle next it being 
given, 10 find the Hypotenuſe. Say, as before; As 
the Sine of the Complement of the given Angle is 
to the Radius 1000000 : fo is the Side given to the 
Hypotenuſe ſought. 


III. HAY ING two Sides given, to find either of 
"23 the acute Angles, Say, As either of the Sides is to 
the other, ſo is the Radius 100000 to the Tangent 
of the Angle adjacent to the Side firſt aſſumed. 


IV. HAVING the Hypotenuſe and one acute 
Angle given, to find either of the Sides: Say; As the 
Radius 100000 is to the Sine of the Angle op-; 
poſite to the Side required: So is the given Hy- 
potenuſe to that Side. 


a 5 , | 

d Of Divers Meaſures. 

; = | 
n 3 BECAUSE the uſe of Meaſures is frequent 
„ in Geography, and ſince divers Nations uſe dif- 


XZ ferent Meaſures, tis proper to premiſe ſomewhat 
concerning them; partly that the Reader may the 
better underſtand the Writings of the antient Geo- 
' BZ graphers and Hiſtorians ; and partly that he may 
compare together thoſe in uſe at this Day. 

3 THE Length of a Foot is almoſt univerſally 
made uſe of, tho* a Foot in one Place differs 


5 rom that in another. Mathematicians frequent- 
ie ly meaſure by the Rhinland Foot of Snellius, which 
ble he 7 to be equal to the old Roman Foot. 

And becauſe Snellius was very diligent. and agcu- 


. ii, rate in meaſuring the Earth, that Rhinland Foot 
vil. | C 4 | of 


— ———ñ—ñů— 
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of his is deſervedly taken as a Standard for all 
other Meaſures (23). See half it's Length, (Fig. 1.) 

A PER CAN or Pole ought to conſiſt of ten 
ſuch Feet. But the Surveyors in Holland make 12 
Feet a Rhinland Perch, and in Germany they com- 
pute 16; which is very incommodious in Calcula- 
tion. Snellius makes the Holland Mile equal to 
1500 Rhinland Perches (each Perch being 12 Foot) 
or 1800 Rhinland Feet. | 

THESE two Meaſures, a Perch ant a Mile, 
ariſe from the repetition of a Foot; but a Palm, 
an Inch, and a Barley-Corn, (which are ſometimes 
uſed in Holland) proceed from it's Diviſion. An 
Inch is the twelfth Part of a Foot. A Palm is 
4 Inches. A Barley. Corn 1s the fourth Part of an 
Inch. However it would be much better to 
divide the Foot into 10 Inches, and the Inch 1 into 
10 Subdiviſions or Seconds, c. 

THESE are the Meaſures now made uſe of 
by the Dutch in Geography. It remains that ſome 
others be alſo taken Notice of; viz. thoſe of the 
Antients, whether Greeks, Romans, Perſians, Agyp- 
tiaus; and thoſe alſo of later Times as of the 
Turks, Polanders, Germans, Moſcovites, Ttalians, 
Spaniards, French, and Engliſh. 


( Becauſe the Knowledge Bernard's Treatiſe of Weights 
of an Engliſh, French, and Rhin- and Meaſures, where he moiſt 
landih Foot will be of uſe in learnedly confutes the great Er- 
what follows, we will here give ror of Snellius in this Matter. 
their Proportions; to which we If an Engliſb Foot be divided | # 
ſhall add the Meaſure of the old into 1000 Parts, and a Freud 
Roman Foot, taken from Dr Foot into 1440, Then, - 


Eng. Parts Fr, Parts | 
Engliſh | 8 1000 1350 Jurin . 
French B A 1066 >5 1440 pendix | 
Rhinland\ = 1030 18 1390 
Roman 970 1309 


doo v 


55 
y 7 . 
| 8 
E 4 
* 
* * o 
2 
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THE Grecian Stadium, or Furlong, is ſuppoſed 
to be 600 of their Feet, which make 625 Koman, 
or Rhinland, Feet; their Foot being a little larger 
than the Roman. | ar. 
A GERMAN Mile (15 of which Geogra- 
hers allow to a Degree) contains 22800 Rhinland 
Feet, and is accounted 4000 Paces, or 32 Fur- 
longs. It is in Proportion to the Rhinland Mile, 


as 19 to 15. 


THE Italian or Roman Mile is 1000 Paces, 
which is equal to 4000 Rhinland Feet. Note, The 
Romans uſed to call their Mile Lapis, becaule a 


1 Stone was erected at the end of every Mile; eſpe- 


3 Rhinlandifh 


ern en N 
F 
TR"! N 
8 2 Is 9 


3 | Rhinlandiſh, as 19 to 55, or as 19 to 60, (r). But 


cially in Places adjacent to the City. 
AGEOMETRICAL Pace is exactly 5 Feet; 


and a Fathom 6 Feet; which is thought by ſome to 


have been the Pace of the Grecians. 5 
ACUBIT is ſuppoſed to be a Foot and a half. 
THE Paraſange, or Perſian Mile, is thought 


do be 30 Furlongs, or 3000 Perſian Paces. 


THE Schænus, or Ægyptian, Mile, according 
to Herodotus, contains 60 Furlongs, tho' only 40 


according to Pliny. Perhaps their Length diffe- 
red in divers Places, or the Furlongs of the Au- 
thors might be unequal: Or very likely their Books 


are corrupted. 


THE Pk League is in Proportion to the 
ile, as 19 to 25; and the Spaniſh 
League is to the fame Mile, as 19 to 272: But 


2 becauſe in ſeveral Parts of France and Spain their 


League is found to differ, we cannot be well aſſu- 
red of the Length of theſe Meaſures. 
THE Engliſo Mile is in Proportion to the 


there 


| 1 | 1 1 The leaſt Part of Engliſ and well dried ; whereof 3 in 
| u 


re ĩs a Barley-Corn, taken Length make an Inch, Ec. as 


9 out of the middle of the Ear in the following Tabie. 


I A Table 


— —— — 
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there are three ſorts of Engliſh Miles, whereof 272 


of the longeſt, 30 of the middle Kind, and 60 of 


the ſnorteſt, make a Degree or 19 Dutch Miles. 
THE Daniſh and Swedi/b Mile is to the Rhin. 
landiſþ Mile as 19 to 10; tho' in ſome Places they 
uſe the German Mile. 
THE Voreſt, or Ruſſian, Mile is as 19 to 80. 
THE Turtiſß League or Mile is ſaid to be e- 
qual to the Halian Mile; o which 60 make a 
Degree. 


1 HE Arabian League w was formerly accounted 


the twenty fifth Part of a Degree, or 19 Holland 
Miles: but they now uſe another of which 56 
make a Degree. 


A HUNDRED Indian Miles are thought to 


equal a Degree. Tho? the Indians commonly de- 
{cribe Diſtances by a Day, or an Hour's Journey. 

THE Inhabitants of Cambaya and Guzarat, 
uſe a Meaſure which they call Cofa, of which 30 
make a Degree. 

T HE. Chineſe obſerve three Meaſures in their 
Journies, which they call Li, Pu, and Uchan. Li is 
the Diſtance at which a Man's loud Voice: may be 
heard on a Plain, in a calm Air; which is accounted 


300 Geometrical Paces. Their Pu contains 10 Li's; 
| ſo 


A Table of Engliſh Meaſure, 


Inches 


ers * 8 
* CG e 7 75 e Ser 
Fr AR - A . 
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fo that 20 Pu's make a Degree, And 10 Pu's make 
an Uchan, or 30000 Paces ; which they account a 
Day's Journey. : . | 

Note, A Square Rhinland Mile conſiſts of Square 
Feet and a Cubic Mile of Cubic Feet. Alſo a 
Mile multiplied into itſelf makes a Square Mile 
and that again by a Mile makes. a Cubic Mile. 
The ſame is to be underſtood: of a Square and 
Cubic Foot. | 710 


1 
= 


Containing ſome general and abſolute Properties | 
of the Earth, in frve Chapters. 


Of the Figure of the Earth. 
HE firſt and nobleſt Property of the Earth, 


(as exceeding the reſt in being more uſeful and 
. = neceſlary) is it's Figure without the Knowledge 
of which there can be nothing well underſtood or 
_ RX demonſtrated in this Science; and all the following 
Propoſitions almoſt entirely depend on, or imme- 
diately flow from, this; which for that Reaſon 
ought to be firſt treated of. 4 
THERE have been, and are to this Day, ſe- 
veral Opinions about the Figure of the Earth; for 
the Vulgar chat underſtand not Geography, imagine 
it to be extended into a vaſt Plain bounded with a 
Circular Line; except where Mountains and Val- 
lies interpoſe. Of this ſtrange Opinion was La#an- 
Zi4s and others of the Fathers, who ſtrenuouſly ar- 
Sued that the Earth was extended infinitely down- 


wards, 
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wards, and eſtabliſhed upon ſeveral Foundations (a). 
T his they were inclined to think from ſome Places 
of Scripture which they either ill underſtood or 
wrong interpreted. Heraclitus, that antient Philo- 
ſopher, is ſaid to have been of their Opinion: tho? 
others ſay, he ſuppoſed the Earth to be in the Shape 
of a Skiff, or Canoo, very much hollowed. But 
what is more ſtrange Francis Patricius (a modern 
Philoſopher of no ſmall Repute in the laſt Age) 
ſtrenuouſly endeavoured to prove, that the Earth 


was horizontally ſtretched out and plain under Foot. 


Anaximander is ſaid by Peucerus to have ſuppoſed 
the Earth like a Cylinder; tho' that is not ſo pro- 
bable, becauſe he tried to meaſure it, and alſo in- 
vented a ſort of a Dial at Lacedæmon, upon which 
the Top of the Gnomon by it's Shadow marked out 
the Days of the Equinoxes, and Solſtices: which 
ſhewed him to have been tolerably ſkilled in Aſtro- 
zomy, conſidering the Time he lived in. Leucippus 
alto thought the Earth to be in the Shape of a Drum. 
Theſe with a great many other abſurd Opinions, are 
by Ariſtotle and others attributed to the Antients : of 
which ſee Ariftotle Lib. ii. Cap. 13. de Cul, 

BUT the true and undoubted Opinion, which 
is defended by all Mathematicians, and almoſt all 
Philoſophers, is, That the Earth 1s of a globular 


or ſpherical Figure (5). 


THE 


(a) See Lafantius Lib. iii. Honour and Admiration in it; 


Chap. 24. and Auguſtin, Lib. xvi. 
Chap. q. De Civit. Dei. They 
thought their Opinion was ſa- 
voured by the P/a/mift. P/al. 
XXiv. 2. and cxxxvi. 6. 

5 Among the many excel- 
lent and wonderful Inventions 
of the modern Philoſophers, 
this here 1s not certainly in the 


laſt Place, nor hath the leaft 


that the true Figure of the 
Earth, which Men have inha- 
bited for ſo many thouſand 
Years, is but now begun to be 
known a few Years ago. For 
that which all Men thought to 
be globular and truly ſpherical, 
is now found to imitate rather 
an oval Figure, or that of an 
Ellipſis revolved about it's * 

; 5 
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Cu AP. 3. 
Axis: So that thoſe Diameters 
are longeſt which come neareſt 
the Equator, and leſſen as they 
become more remote, but the 
leaſt Diameter of all is the Axis 


which joineth the two Poles. 


The Thing will perhaps be bet- 
ter underſtood if it be repreſen- 
ted by a Figure. f 
Let æ pop (Fig. 4.) be a cir- 
cular Section of the Earth made 
by the Meridian, ſuch as it was 
thought to be formerly, and p 
the Axis or Diameter joining 
the Poles, and £9 the Diameter 


of the Equator : then the oval 


Line AP QP, deſcribed upon 
the Diameter AQ and PP, 
will repreſent the Section or 
true Meridian Line, which for 
Diſtinction ſake is made here to 
differ more from a Circle than 
it really ought to do; but in 
truth, the Proportion is as 692 


to 689. So that the Line C 


meaſuring the Altitude of the 
Earth at the Equator, exceeds 
CP the Altitude at the Pole 
85200 Paris Feet, or about 17 
Miles. | 

This Affair is well worthy to 
be traced to it's Original, and to 
be backed by a Demonſtration, 
ſo far as our Purpoſe will permit. 


ges the Hiſtory of the Royal A. 


cademy of Sciences by du Hamel, 
Pag. 110, 156, 206. Alſo Hf. 
de P Acad. Roy. 1700, 1701. 
The French made an Experi- 
ment about forty Vears ago, 
ewing thata Pendulum (which 
is a well known Inſtrument for 
meaſuring of Time) vibrates ſo 
muchthe ſlower, by how much 
the nearer it is brought to the 
Equator: that is, the Gravity, 
of Celerity of Deſcent of the 
Pendulum, and of all other Bo- 
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dies, is leſs in Countries ap- 
proaching the Equator than in 
Places near either Pole. The 
two famous Philoſophers Mau- 
ton and Huygens being excited 
by the Novelty of the Thing, 
and ſearching more narrowly in 
to the Cauſe of it, found thereby 
that the Earth muſt have ſome 
other Figure than what was 
known; and alſo demonſtrated 
that this Diminution of Weight 
doth naturally ariſe from the 
Rotation of the Earth roundit's 
Axis; which Rotation, accord- 
ing to the Laws of circular Mo- 
tion, repels all heavy Bodies 
from the Axis of Motion : fo 
that this Motion being ſwifter 
under the Equator than in Parts 
more remote, the Weight of 
Bodies mult alſo be much leſs 
there than nearer the Poles. 
Therefore the Parts of the O- 
cean under the Equator being 
made lighter, and according to 
the Nature of all Fluids, preſſed 
and forced on either fide by the 
Waters nearer the Poles, they 
muſt be raiſed up to a greater 
Height, that ſo they may better 
ſupport and balance the greater 
Weight of the contiguous Wa- 
ters. Which mutua] Libration 
is demonſtrated upon Suppoſi- 
tion of that Inequality of the 
D1ameters which we mentioned 
above. The Figure of the Sea 
being reſembled by the Lands 
adjacent, which are every where 
raiſed above the Seca, the afore- 
ſaid Form muſt be attributed to 
the whole terraqueous Globe. 
They that would be more fully 
informed in this Matter may 
conſult Newton's Principia Lib. 
iii. Prop. 19. or Huygen's Trea- 
tiſe of the Cauſe of Grawty. 


The 
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T HE Arguments indeed which Authors offer 


to confirm the Truth of this, are handled fo obſcure- 
ly and confuſedly, that ghey are almoſt inſufficient 


to convince the ſtrenuous and obſtinate Defenders of 


the contrary Opinion. We ſhall therefore as much 
as is poſſible, clear up and examine theſe Argu- 
ments; that the Reader may have a diſtinct Know- 
ledge of them, and know the better how to uſe them. 

WE ſhall not here take notice of ſuch Reaſons 
as are of leſs Weight, and at beſt only probable, or 
perhaps ſophiſtical. Such as, 1. A ſpherical Fi- 
gure is the moſt capacious ; and therefore the Earth 
ought to have ſuch a Figure. 2. All the Parts of 


the Earth tend to the ſame Center ; therefore all theſe 


P RE TS 


The ſame Inequality of Dia- 
meter is alſo found in the Pla- 
net Jupiter, by the Obſervations 
of thoſe Excellent Aſtronomers 
Cafſmi and Flamſtead, and that 


much more than in our Earth; 


becauſe the diurnal Rotation of 


that Planet is more than twice 


as ſwift as the Rotation of the 
Earth : which plainly proves, 
that the Difference ariſes from 
no other Cauſe than the circu- 
lar Motion. | 
Furin's Appendix. 
Dr Derham (in his Phyfico. 
Theol. B. ii. C.1. Note (a) doth not 
ſeem to entertain any doubts 
concerning the terraqucous 
Globe, and the other Planets, 
being of a prolate ſpheroidal Fi- 
gure; but he ſaith, That altho' 
he hath often viewed Jupiter, 
and other Planets, with very 
good Glaſſes, which he hath of 
72 feet, and the Royal Society's 
Glaſs of above 120 feet, yet he 
never could perceive them to be 
otherwiſe than perfectly globy- 


* 


lar. And he thinks it next to 
impoſſible, to take an exact mea- 
ſure of the Polar and Aquatoreal 
Diameters, by reaſon of the 
Smallneſs of their apparent Dia- 
meters in a Micrometer, and 
their Motion all the time of mea- 
ſuring them. | 

And as to the Variation of the, 
Vibrations of Pendulums, under 
the Line, and in the Northern 
and Southern Latitudes, he hath 
nodoubt, but different Diſtances 
from the Earth's Center, may 
cauſe different Vibrations; but 


yet he ſhews, from good Expe- 


riments he made with Pendu- 
lums in the Air-Pump, that 
thoſe Alterations might, in ſome 
meaſure, be from the Rarity 
and Denſity of the Air, in the 
different Zones. And I may add 
to Dr. Derham's Experiments, 
the Lengthening of Iron Rods 
by Heat, and their ON 
by Cold ; which I have foun 
to be very conſiderable, by ve- 
ry exact Experiments. 


Parts 
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Parts ought to make up a globular Figure. 3. When 
at the firſt Creation the Waters were confuſedly 
mixed with the Earth, it was then without doubt 
moiſt and ſoft; but the Figure of all moiſt and li- 
quid Bodies is ſpherical : and ſo ought the Earth to 
remain after the ſeparation of the moiſt Parts from 


I SAY, neglecting theſe and ſuch like Argu- 


ments, let us look out for better; which are of three 


kinds. Of the firſt there is only one deduced à priori, 
as they call it : thoſe of the other two kinds are de- 


3 1 monſtrated à poſteriori; or from Celeſtial or Ter- 
reſtrial Obſervations and Appearances. 


T HE firſt Argument is taken from the Nature of 


Water, and borrowed either from Ariſtotle or Archi- 
medes. Ariſtotle in his ſecond Book de Cælo, chap. 5th, 
propoſes it as his own, after this manner, (tho? it is 
likely he borrowed it from ſome Philoſopher before 
him). If we take it for granted (ſays he) that Wa- 
ter of it's own Nature tends always down to the 
2 moſt concave or loweſt Place; it will neceſſarily 
follow, that the Superfictes of the Water is round 
or ſpherical ; but that Place is moſt concave that is 
£2 neareſt the Center of the Earth, therefore let there 
be drawn from the Center « two right Lines ag and 
49; and from Þ toy the Line 67; to which from 
a let fall the Perpendicular a+, (c) It is plain the 


Line 4% (Fig. 5.) is leſs than 43 or «y, and there- 
fore the Place is lower and more concave then Þ or 


| ; therefore the Water muſt flow downwards from 


Band y *rill the Lines 43, ay, and ad are equal, 
that is, 'till 27 becomes as equal to a3, and ey; 
hence g, e, and y being in the Periphery of the ſame 
Circle, muſt make the true Superficies of the Wa- 
ter of a round Figure. | 


() Euclid, Lib. i, Prop. 18. 
E , | T H 18 
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THIS is Ariſtotle's Demonſtration, in which, 
befides the Incoherency of it, which might be eaſi- 
ly amended, I obſerve theſe greater Errors. 1. He 
„ ſuppoſeth the Univerſe to have a certain Center. 
* 2. That Places are higher or lower in reſpe& to 
| that Center. Now he who denies the ſpherical Fi- 
gure of the Earth, will perhaps grant neither of theſe 
| Poſtulata : Tho* the Univerſe may be eaſily Þ 
1 proved to have a Center, becauſe the apparent Mo- 

„ tion of the fixed Stars obligeth us to ſuppoſe that 
. they themſelves either revolve by a diurnal Motion, 
or that the Earth is turned about it's Center. If tje 
Stars be really moved, then the Point about which ; 
they will revolve will certainly be the Center of the | ? 
Univerſe. If the Earth; then the middle Point 
round which it moves, may, in the Demonſtration, Þ * 
be taken for Ariſtotle's central Point. But the chief, 
Difficulty is in the ſecond Suppoſition ; viz. that Þ 
Places are higher or lower in reſpect of that Center; 
becauſe he who will have the Superficies of the Earth Þ 1 
to be a Plane, or ſome other Figure, not round, F t 
will deny this Suppoſition, and ſay that Places appear 
higher or lower in reſpect of the horizontal Plane, fe 
perpendicular to which the Earth is infinitely extend- | 0! 
| | ed downwards; or will perhaps explain the Decl. 
i vity ſome other way; ſo that the Argument would! 
| not be concluſive except it were firſt granted that the Þ * 
Elevation of one Place above another is only in re- Þ 7 
ſpe& of ſome Center, about which the Stars have] F 
their apparent Motion. And tho' this were true,, 
and all other Notions of Declivity by which Water 
is depreſſed were confuted, yet it could ſcarcely be 
|S admitted for a Principle, becauſe it precariouſ RF 
4 ſuppoſes the Earth to be of a ſpheric Figure, which 
F is begging the Queſtion, ® i 
1 THEREFORE ſome prefer Archimedes} WM 
| Demonſtration (found in the fir? Book of bis De In. N 
4 dentibus Humido) which is indeed more artificial 1 8 
5 tha . 
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that of Ariſtotle; yet labours under the ſame Diffi- 
culties, in previouſly ſuppoſing the Earth to be of a 
ſpheric Figure, to whoſe Center the preſſure of the 
Water is made. But we are far from ſuppoſing that 
the divine Archimedes could be guilty of any falſe 
— © Reaſoning! No, his Deſign in that Book was not 
to demoſtrate the ſpherical Figure of the Earth 
or then he had indeed begged the Queſtion) but 
only to explain the Nature of Water and other Li- 
quids; in order to which he pre-ſuppoſes the Earth 
eto be ofa ſpherical Figure, or to have a Center, to 
h | wich all heavy Bodies in general tend; and this he 
+ | takes as a Principle before known and demonſtrated 
from other Phaznomena : So that I wonder Clavius 
did not obſerve this, who, in his Commentary upon 
Joannes de Sacro Boſco, uſes this Demonſtration of 
Archimedes for the ſpheric Figure of the Earth: 
Pnellius al ſo does the ſame in his Eratoſtbenes Batavus. 
But it was Ariſtotle's Deſign in the Place before cited 
d. to demonſtrate the ſpheric Figure of the Earth, Sea, 
u ind Heavens; wherefore he could not aſſume a Cen- 
ie, | fer to the Univerſe, or Earth, without being guilty 
4. | of a manifeſt Paralogi/m. | 
4. | 3 SO that this Argument taken from the Nature 
ft Water, tho it be propoſed be almoſt all Authors, 
e Jt labours under ſome Difficulties, which more 
re- Farned Mathematicians have endeavoured to re- 
've | Hove, if poſſible. I have myſelf ſpent ſome Time 
ue, Pon this Matter, and tryed ſeveral Methods, but 
er puld not bring them to bear, I was induced to 


_—_ S & ag — keg 
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N 


be]! empt the Thing, becauſe it would be an elegant 
1 d unqueſtionable Demonſtration of the ſpherical 


eure of the Earth. | 

3 THEREFORE waving this; we ſhall now 
.| Wopole ſome Arguments 42 poſteriori, taken firſt 
I m celeſtial Phænomena. Let us conceive a Sec- 
tal 2” made by a plane or a meridian Line (which is 
ed the Line of Latitude) to pals thro' a Place B, 
o. I. j OT or 
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or any other Part of the Earth, and alſo thro' the 
two Poles M, N; as AB CD. And ſuppoſe another 
Section (or Line of Longitude) (Fig. 3.) to paſs thro 
the ſame Point B, perpendicular to the former, and 
parallel to the Equator; as EBF C. I ſay theſe 
two Sections or Lines on the Surface of the Earth 
may be proved to be circular. And it is a plain 
geometrical Theorem, that any Superficies whatever, 
when it is cut with perpendicular Planes, interſect. 
ing each other in one common Line or Axis, if the 
0 Lines produced on the Surface be circular, the Body 
* can be no other than ſpherical. 
i | THEREFORE if we can prove, that the 
5 two perpendicular Sections are circular, which paſs 
| thro? any Point, B, taken at Pleaſure ; we may alſo 
by the aforeſaid 7, heorem conclude the Super ficies 
of the Earth to be of a ſpherical Figure, and the 
Earth itſelf a globular Body. 

NOW it is proved from divers celeſtial Phæno- 
mena, that a Section made from one Pole to ano. 
ther, according to the Latitude of the Earth, 1s cir- 
cular, 1. If in the Line AB CD, a Perſon go 
from any Point, as B, towards either Pole, as M, 
or the Star near it; he will find that by equal Jour- 
nies he will equally approach nearer the Pole; which! 
would be impoſſible if the Line he travelled i in was 
not circular; as is plainly ſhewed by the artifidd 
terreſtrial Globe. 2, The Line AB CD is the 1. 
ridian Line, into which when the Sun comes it 5 #7 
Noon or Mid-Day with us; and all the People who 
inhabit that Line, as we know by Experience; and 
they that fail in the Torrid Zone teſtify, that the Sun 
at ſome Time of the Year is perpendicular to ſome {MY 
Place in the Line ABC; for Example, to P. 1 
we take equal Spaces B Q P Q (or any other) ve 
ſhall find the Diſtance of the Sun from the Zenith of 
Q equal to the Interval, by which the Diſtance 1 1 

the Sun from the Zenith of B exceeds the . 1 
2 on = 


— 
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6 of the ſame from that of Q; which could by no 
: means happen if the Line B P Q was not circular. 
| 3. In like manner all the Stars when they come to 
; the Meridian ABC, have their Diſtances from the 


Zeniths of P, Q, B, in the ſame Proportion as the 


h ” Diſtances QP, PB, QB. Moreover when our Ma- 
n {0 - . . 
riners fail towards the South, the Stars which before 
. were depreſſed under the Horizon, and could not 
4 be ſeen, begin to appear, and by degrees are elevzted 


„in proportion to their Courſe. 4. If ſeveral Places 
be obſerved in the fame Meridian, and the Stars 
e | chat paſs thro? their Zeniths be noted; the Diſtances 
ry theſe Places have the fame Proportion one to ano- 
0 ther, as the Diſtances of the meridional Points, 
Vvherein the ſeveral vertical Stars make their fouth- 

Ing. 
be 0 LS O to prove that the Line of Longitude 
ERB F C is circular, and that the Earth riſes into a 


N E globular Figure, according to that other Dimenſion, 
oy we need but obſerve that the Sun and Stars rife and 


= = ſet ſooner to thoſe that inhabit eaſtward of us, but 
g later to them that are more to the welt ; and alſo 
that the Difference of Time is in proportion to the 
u Diſtances of their Meridians from ours. Thus, if 
„ uwe ſuppoſe two Places directly Eaſt, the one diſtant 
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* from us 225 Miles, the other 430, twice as much; 
we ſhall find that in this laſt Place the Sun riſeth two 

Me- 1 5 H * - x 

Hours ſooner, and in the other one Hour ſooner 

0 than with us. The Argument will be more clear, 


if it be propoſed about the Sun's approaching the 
Mlieridians of divers Places; for their Diſtances in 
eſpect of ours are in Proportion to the Time of the 
Lors apparent Motion (or an Arch of the Equator 
ntercepted between our Meridian and theirs) as is 


* evident in Eclipſes. Theſe Facts agree preciſely to 
-of the Demonſtrations upon the Artificial Globe: 
l which could not happen if the Earth had any other 
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S O that the Earth is found to have a ſpherical 
Form, both in Longitude and Latitude. 

BU T fince there ſeems to be a Difficulty in 
handling the Longitude, all this may be proved by 
the Latitude only. For it is manifeſt, that the Fi- 
gure of the Earth is ſpherical, ſince all the Sections, 
or Lines of Latitude, are circular; and paſs thro' 
the fame Point or Pole. Becauſe any ſolid Body 
whatſoever being cut with innumerable Planes, all 
paſſing thro the ſame Point ; if the Peripheries of 
theſe Sections are circular, the Body itſelf muſt be 
ſpherical: as is known and allowed by all Geome- 
tricians. | 

THERE is another Reaſon of no leſs Force, 
taken from the Shadow of the Earth upon the Face 
of the Moon in Lunar Eclipſes. For ſince the ob- 
ſcured Part of the Moon, cauſed by the conical $ha- 


doro of the Earth, ſeems always to be bounded with 


a circular Line ; the Earth itſelf, for that Reaſon, 
muſt needs be ſpherical (d). Becauſe it is manifeſt 
from Optics that a ſolid Body being every way op- 
poſed to the Sun; if the Shadow be always conical, 
the Body itſelf 1s ſpherical, 45 

I F theſe Arguments are not ſufficient, we might 
produce a great many more, from the conſideration 
of the Earth itſelf, which perfectly prove the Earth's 
Rotundity : ſuch as theſe; 


dow proceed from the Earth it- 
ſelf, or the Atmoſphere, (tho' 
the latter indeed be the Truth) 


( d) Tacguet (in his Aſtrono- 
my Lib. iv.) hath demon- 
ſtrated that the Shadow of the 


Earth never reaches ſo far as the 


Moon; ſo that the Moon is dark- 
ened not by the Shadow of the 
Earth, but by that of its A. 
»noſphere only; which was ob- 
ſerved, tho* not ſo exactly de- 
monſtrated, by Kepler and Ric- 
ciolus. But whether the Sha- 


2 


the Thing 1s the ſame in the 
preſent Caſe: for if the Shadow 
of the Atmoſphere be circular, 
the Shadow of the Earth which 
is encloſed on every Side there- 
by muſt be circular too. Wh: 
fton's Aron. Lett. Pag. 2 


1. FROM 
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1. FROM Circumnavigation ; for the Europeans 
have ſeveral times ſet Sail from Europe, and ſteer'd 
their Courſe directly South and Welt, 'till they came 
to the Magellanic Sea; and from thence to the North 
and Welt *cill they returned to Europe from the 
Eaſt; and all the Phænomena, which ſhould na- 
turally ariſe from the Earth's Rotundity, happened 
to them. Their Method of failing alſo was founded 
upon this Hypotheſis ; which could never have ſuc- 
ceeded ſo happily if the Earth had been of any other 
Figure *. | | 

2. WHEN we take our Departure from high 
Mountains and Towers; firſt the lower Parts, then 
thoſe that are higher, and laſtly, their Tops are by 
degrees depreſſed, as it were, and hid from us: On 
the other Hand, when we approach towards them, 
from a Place at a great Diſtance, firſt the Top ap- 
pears, then the middle Part, and laſtly, when we 
come pretty near, the very Foot of the Mountain is 
diſcovered. So that this gradual Appearance and 
Occultation, is ſuch as muſt neceſſarily happen from 
the ſpherical Figure of the Earth. | 
3. I F we meaſure the Altitude of any Mountain 


. upon this Suppoſition, that the Earth is globular; 


the Practice is always found to juſtify the Truth of 


the Theory. 


WE might demonſtrate many of theſe Argu- 


2 ments geometrically; but (becauſe it would be both 


Ferdinand Magellan was Simon Cordes in the Year 1590 


YH the firſt who failed round the By Oliver Nort, Anno 1598. 
Hark, in the Year 1519, he By Cornel Scharten, Anna1615, 
Periormed it in 1124 Days. Sir And by Jacob Heremites, Anna 


Francis Drake was the next, in 16233 and all by directing their 


te Year 1577, and he perform- 
cee it in 1056 Days. The ſame 
Vas afterwards done by Sir 
Thomas Cavendiſh, in the Year 
13586; intheSpace of 777 Days. 
I was done again by Mynheer 
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Courſe conſtantly from Eaſt to 
Neft; and thus returned into 
Europe, having all along obſc r- 
ved the Phznomena which ne- 
ceſſarily ariſe upon ſuppoſing 
the Earth a herical Body. 
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laborious and difficult to prove this, or that Line 
circular, from ſuch Principles, Cc.) we ſhall con- 
tent ourſelves with thoſe evident Proofs above de- 
livered: which being collected into one Sum, will 
ſufficiently demonſtrate the Earth to be globular. As, 

firſt, the celeſtial Phænomena (viz, the different 
Elevation of the Pole; the unequal Altitude of the 
Sun, at the ſame Inſtant, in different Countries; the 
Earth's Shadow on the Moon; the vaſt Increaſe of 
the longeſt Day towards the Poles; the Riſing and 
Setting of the Stars; their perpetual Appearance 
near the Pole, Sc.) do all equally prove the Earth's 

Rotundity. Alſo the terreſtrial Appearance (viz, 

The Art of Navigation; the Appearance and Oc- 
cultation of Mountains and Towers ; the Diſtances 
of Places; the Winds and Points of the Compaſs, 
Sc.) can only be accounted for by this Figure and 
no other. Alſo the artificial Globe, which we make 
£0 repreſent the Earth, exhibits all theſe Things as 
they really are on the Earth; which would certainly, 
in ſome Caſes, be different, except this was it's true 
Repreſentation. The Earth is not of a plane Figure, 
as is manifeſt from the aforeſaid Arguments; nor of 
a hollow Figure; for then the Sun and Stars would 
appear ſooner to the weſtern Inhabitants than to thoſe 
of the Eaſt: But we ſee the Riſing Sun every Day 
illuminates the Vallies, before it ſhines upon the 
back Parts of the oppoſite Mountains. 


* Another Argument is * follow, that one (too vaſt 4 
drawn from the commodious Part) would be drowned ; and 
and equal Diſtribution of the * another too dry. But being 
Waters in the Earth. For thus orbicular, the Waters 
* fince, by the Law of Gra- are equally and commodiouſſy 
* vity, the Waters will poſ- © diſtributed here and there ac 

? ſeſs the loweſt place; there- *© cording as the Divine Provi- 

? fore, if the Maſs of the Earth * dence ſaw moſt fit. Derham's 
c was cubic, priſmatic, or any * Mos „ Book 2 Oh. 
f other angular Figure, it would * 1. Art. 3. 


CH AP. 3. 


in different Places; if it 


which doth not a little 
theſe Aſſertions. 

AN Y impartial Per 
how little Weight their 


round about us (e). 2. 
plane, it would be mor 


Z ſubject to fall to pieces; 


A Wh 


3 5 

a © 000 This Argument is confu- 
d de by what is faid above, about 
o de Appearance and Diſappea- 
75 nance of Mountains. 

A ſpherical Body is not 
„o lible to decay and fracture 
2 another, becauſe all the Parts 
3 of the Surface are equidiſtant 
h. from the Center. And we are 


! ; taught by Sir Iſaac Newton's 
© Principles, thatthe Divine Being 
l the Creation, beſtowed the 


9 
94 


A 


we 
% 


of Univerſal Geography. 


A ſpherical Body alſo is the only one that is ſi- 
milar, or hath all it's Parts alike among themſelves; 
ſo that they may be mutually applied one to another, 
For if two equal Parts of a Sphere be conſidered, the 
Properties of each are the ſame ; which will not hold 
in any other Body, Thus in meaſuring the Earth 


the Earth to be of a plane Figure. 
argue, 1, Becauſe on a clear Day the Earth ſeems 
to be plane, as well as the Sea, if we look every way 


more firm and ſtable (7). 
Fun and Moon are cut, as it were, with right Lines; 
but if the Earth was ſpherical, they ought to be di- 
E vided by circular ones. Thus the Ancients reaſoned, 
= ridiculouſly, as Artiftotle tells us. 
that the many high Mountains muſt, of neceſſity, 
deface it's Rotundity. 5. Others believe the Sea to 


39 


be performed by the ſame 


Method, it is always found of the ſame Magnitude : 


contribute to the Proof of 


ſon may eaſily perceive of 
Reaſons are, who believe 
For which they 


If the Surface of it was not 
e eaſily moved, and more 
whereas flat Figures are 
3. The Riſing or Setting 


4. Some argue 


be higher than the Earth. 6. Some again think it 
impoſſible that Men ſhould ſtand upon the oppoſite 


Power of Attraction upon all 
the Matter in the Univerſe, 
whereby all Bodies, and all 
the Parts of Bodies, mutually 
attract themſelves and one ano- 
ther; which, as the Rev. Dr 
Derham obſerves, is the natural 
Cauſe of the Sphericity of our 
common Globe. See Neo- 
tons Principia, Lib. 3. Prop. 
7. Alſo Derbam's Phyfico-T/ heal, 


F. 40. 
4 Part 
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Part of the Earth to us ; and not fall headlong into 
the Sky. This laſt has created a Scruple not only 
| with the Vulgar, but even with ſome Men of 
i Letters; which I could ſcarce have believed, had I 
not heard them confeſs, that tho' they could not de- 
ny the ſpherical Figure of the Earth for many urgent 
Reaſons; yet they could not remove this one Objec- 
tion out of their Minds; not to mention the Taunts 
and Scoffs of St Auguſtine, and other Fathers, upon 
this Subject. Theſe and ſuch like Reaſons are ſoon 
1 confuted by any one: and that the higheſt Mountain: 
4 have ſcarce any Proportion to the Semidiameter of 
the Earth, we ſhall afterwards demonſtrate (g). 
[| THEREFORE, ſince the ſpherical Eigure 
of the Earth is plainly proved and demonſtrated, we 
ought to make ourſelves acquainted with thoſe De. 
finitions and Properties which are applied to, and 
found in the Sphere, or Globe, by Geometricians, and 
accommodate them to the Earth; as the Center, the 
Diameter, the Axis and Poles, the greater and lel- 
fer Circles of the Sphere, Cc. (h), 

| WHO 


(2) The higheſt Mountains 2. Becauſe the Superficies of 
are ſo inconſiderable to the Se- the Earth is globular, the Head 
midiameter of the Earth; that of a Traveller goes a longer 
"8 they alter the Figure of it no Journey than his Feet : and 
1 more than Duſt upon the Sur- hewhorides on Horſeback, goes 
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ö 
118 face of our common Globes, as a longer fourney than he who 
4 is proved below, Ch. g. Prop. 7. walks the fame Way on Foot. 
.1- (>) Tacquet (Lib. 1. Chap. 2. So, likewiſe, the upper Part 
| of his Aſtronomy) has drawn of the Maſt of a Ship goes 


| ſome very neat Conſequences more Way than the lower; vi 
f from the roundneſs of the Earth; Becauſe they move in Part of « 
1 which we ſhall here tranſcribe {arger Circle. 
from Dr Clarke's Notes ou Ro- 3. If a Man goes the whole 
| © hault's Pe. Vol. ii. Pag. 5. Circumference of the Earth; 
1 1. If any Part of the Earth's Orb; the Journey which his 
=_ Superficies were plane, Men Head travels exceeds that 0 
FF could no more ſtand upright his Feet, by the Circumference 
, upon it, than upon the fide of of a Circle whoſe Radius is tit 
2 mountain. | Man's height. | 
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WIH O it was that firſt found out the Earth's 
ſpherical Figure, lies hid in the dark Ruins of An- 
tiquity. Certainly the Opinion is very ancient (i); 
for when Babylon was taken by Alexander, Eclipſes 
were there found calculated and foretold, for many 
Years before Chriſt : which could not be done with- 
out the Knowledge of the Earth's Figure. Nor can 
Thales the Grecian be thought to have been ignorant 
of it, by his foretelling an Eclipſe, | 


CHAP. IV. 


Of the Menſuration and Magnitude of the Earth. 


on the Solution of theſe three Problems. 1. 
To meaſure the Diameter or Semidiameter, and 
alſo the Circuit or Periphery. 2. To find the Area 


PI Menſurat ion of the Earth is founded up- 


of . . 
ad : 

xr RE 4. If a Veſſel full of Water Water at the Foot of a Moun- 
nd be raiſed perpendicularly, ſome tain than at the Top; and more 


of the Water would continually in a Cellar than in a Chamber, 
run over, and yet the Veſſel To which may be added, laſt- 
would be always full. vi. Be- ly, that two Threads upon which 
cauſe the Superficies of the two Steel Balls hang perpen- 
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the fame Veſſel will hold more Years before Chriſt; The next 
on 


oe Mater is continually depreſſed - dicularly (or two Walls of a 
12. % Part of a larger Sphere. Houſe raiſed by a Plumb Line) 
f « 5. If a Veſſel full of Water are not parallel to each other, 

== verecarried directly downwards but Parts oftwo Radius's which | 
ol WE tho! none of it run over, yet meet at the Center of the Earth. 198 
ths WE the Vellel would not be full, (i) Ptolemy, in his Almageſt, if 15 
his WE 278. Becauſe the Superficies of tells the Times of three Lunar | : 
c he Water is continually raiſed Eclipſes, obſerved by the Baby- 4 
ence into Part of a teſs Sphere. fonian Aſtronomers. The firſt itt 
; the N 6. Whence it follows, that on the 19th of March 721 1 
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or Extent of the Superficies. 3. To compute the 
Solidity, Maſs, or Magnitude. Theſe have ſuch 
a Relation among themſelves, that one being known 
the reſt are obtained by Geometrical Propoſitions, 
ſuppoſing the Earth a Sphere; as is ſhewn in 
Chap. 2. 

T HIS Propoſition has been eſteemed fo advan- 
tageous and uſeful, that it hath employed and exer- 
Ciſed the greateſt Genius's for many Ages: ſo that 
whole Volumes have been writ only upon this Sub- 


ject. Wherefore I thought it would not be unaccepta- 


ble to the Students in Geography, to give a ſhort 
Hiſtory of the Menſuration of the Earth, 
DIOGENES Laertius highly commends 4- 
naximander, a Diſciple of Thales, for that, beſides 
other Aſtronomical Inventions, he firſt diſcovered 
the Perimeter or Circuit of the terraqueous Globe. 
This Anaximander lived about 550 Years before 
the Birth of our Saviour: and Authors mention no 
other Meaſure but his, to be uſed by the Mathema- 
ticians of ſucceeding Ages, even 'till the Time of 
Eraloſtbenes: ſo that it is (very likely) his Meaſure, 
which Ariſtotle mentions in the end of his ſecond 
Book De Cwzlo. ©* Mathematicians, ſays he, who 
« have attempted to meaſure the Earth fay it is 
* 400,000 Furlongs round.” Hence we have the 
Dimenſions of the Earth according to Anaximander. 
But beſides this one Teſtimony of Diogenes Laertius, 
we are entirely in the dark by what Invention, Ar- 


on the 8th of March 720 Years 
before Chriſt ; and the third 
on September 1ſt, 710 Years be- 
fore the ſame Ara. And He- 
rodotus (in his Hiſtory, Lib. 1. 
Sed. 74. Pag. 30) jays, Mat 
after the War had been car- 
& ried on fix years between the 
„Medes and Lydians ; as they 
« quere going to battle, the 


Day became preſently as dark 
* as the Night; which Change 
« had been predicted by Thales 
* to the Ionians.“ This was 
abvut 594 Years before Chriſt ; 
which ſhews us that the Phi- 
loſophers in theſe early Times 
were not ignorant of the tru 


Figure of the Earth, 
tifice, 
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Ace, or Method, Anaximander found out this Mea- 
ſure. T herefore Eratoſthenes (who attempted it next 
iter him, and lived about 200 Years before Chriſt; 


; being perfectly ſkilled in Menſuration, and other 
parts of Mathematics) is juſtly celebrated and 
eſteemed by all, as the firſt and moſt accurate Mea- 


ſurer of the Earth. He diſcovered the Perimeter of 
it to be about 250000 Furlongs ; or, as others ſay, 
252.0003 Which are, as Pliny "tells us, 31.500.000 
| Roman Paces, equal to 31.500 Miles of 1000 Paces 


each. 

: STRABO relates the Contents of three Books 
of Geography that had been writ by Eratoſtbenes, 
| which are now loſt, thro? the Injury of Time. Cleo- 
> medes alſo mentions the Method he uſed in meaſur- 
ing the Earth; which we ſhall explain afterwards. 
Y However, this Meaſure of Eratoſthenes was judged 
by ſeveral Mathematicians (and firſt by Hipparcbus 
about 100 Years after) to deviate ſomething from 
the Truth: tho* Hipparchus himſelf has not left us 
his Method of Menſuration; but only added 25.000 
4 roma to Eratoſiheness Perimeter, After him 
E 12 donius (an excellent practical Aſtronomer, and 


al well ſkilled in Philoſophy; a little before Chriſt, 

in the Time of Cicero and Pompey) ſet about it, and 
bond, by his Menſuration, the Circumference of 
5 le Earth to be 240,000 Furlongs, as Cleomedes tells 
us. But Strabo differs from him, and ſays it was 


g 180 000 : whence there aroſe great Doubts and Diſ- 


bes about the Cauſe of this Difference. It is true, 
che 's Method is delivered in few Words, and is 
ia Fact much nearer the Truth than the other: but 
because Cleomedes both read and taught Poſi donius's 
3 we ſhall explain his Method hereafter. 

NEVERTHELESS, the Dimenſions of 
„ were made uſe of by many; even till 
5 the Time of Ptolemy. And he, in the year of Chriſt 


144, uſed 180.000 F urlongs, as the Perimeter, and 


affirmed 
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affirmed it to be moſt agreeable to the Truth; in- 
fomuch that this Invention was, by Theon, aſcribed 
to him. We gather alſo from the Writings of 
Ptolemy, that Marinus, a famous Geographer, by 
whoſe Writings he himſelf was very much inſtruc. 


ed, had attempted ſomething in this Matter. 


PTOLEMY (in Lib. 1. Chap. 3, of his Geo 
grapby) tells us, that he alſo had tried this Method, 
not the ſame Way with his Predeceſſors; but in 
Places of different Meridians : tho' he does not tell 
us how much he found the Perimeter to be, but con- 
tents himfelf with the Meaſure he had received from 
Marinus and his Predeceſſors, viz. 180.000 Fur. 
longs. 

AFTERWARDS, when the Cultivation of 
Arts by degrees diſappeared in Greece, nothing was 
done in this Buſineſs ; neither did the Romans trou- 
bie themſelves about it. 

BUT the Arabs and Saracens having wreſted 
the Glory of Empire and Arts out of the Hands of 
the Grecians, did not negle& this Part of Mathe- 
matics. For (as Snellius tells us from Abulfeda, an 
Arabian Geographer, who flouriſhed about the 
Year of Chriſt 1300, and whoſe Writings were pub- 
liſhed at Rome) about the 800 Year of the Chriſtian 
Era, Maimon King of Arabia, or Calif of Baby- 
lon, being a great Student in Mathmatics, com- 
manded Ptolemy*s Great Conſtruction to be tranſlated 
from the Gre:k into Arabic, which is, by the Ara- 
bians, called Ptolemy*'s Almageſt. This Maimon hav- 
ing ſummoned together ſeveral learned Mathemati- 
cians commanded them to ſearch into the Earth's Pe- 
rimeter. For performing of which they made uſe 
of the Planes of Zinjan or Meſopotamia; and mea- 
ſuring from North to South under the ſame Meridian 
till they had decreaſed the Elevation of the Pole 
one Degr. they found the length of their Journey to 
be 56 Miles, or 56z; from whence we find the 

Perimeter 


ti- 
e. 
te 
ca- 
an 
ole 
to 
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ter 


= Perimeter of the Earth to be 20.160 Miles, or 20. 
340, according to that Meaſure. 

FROM that Time to this none were ſolicitous 
about ſolving the Problem. The Arabs commonly 
” uſing the Dimenſions they had received from their 
Mathematicians; and the ralians, when they began 
to ſtudy Aſtronomy, made uſe of Piolemy's Meaſure, 
iz. 180.000 Furlongs (which make 21.600 Italian 
Miles, 5.400 German; ſo that 60 of the former, 
and 15 of the latter was thought to make a Degree: 
but they ought to have reckoned 155 of the latter, 
becauſe 32 Furlongs nearly equal a German Mile ; 
thus the Periphery would be 5625 Germ. Miles). 
But about 80 Years ago Snellius, a famous Mathe- 
matician, and Profeſſor at Leyden, obſerving that 
the Perimeter of the Earth, commonly made uſe of 
by Mathematicians (or the length a Degree, vul- 
garly ſuppoſed 15 Dutch Miles), was queſt ionable, 
and founded upon no certain Demonſtration ; he 
E thereupon applied himſelf with great Induſtry to it's 
Menſuration, and happily finiſhed it; demonſtra- 
ting the Magnitude of one Degree of the Earth's Pe- 
riphery to be 28.500 Perches (each containing 12 
= Rbinland Feet) or 19 Holland Miles; and the whole 
Periphery to equal 6.840 Miles (reckoning 1.500 
Perches, or 18.000 Rhinland Feet, to a Mile). 
MWE thought fit to premiſe this ſhort Hiſtory of 
the Earth's Menſuration, that the Reader may per- 


with what Difficulty effected. Now we ſhall treat 
of the different Methods of Menſuration, all found- 
ed upon the Diſcovery of the Earth's ſpherical Figure, 
BE viich we have proved in the preceding Chapter. 
WF Therefore, conſidering it globular, if it be cut by a 
1 Plane paſſing thro? the Center, the Section will be a 
great Circle of the Earth: if not thro? the Center, then 
the Section will be one of the leſſer Circles. Alſo the 
= Pcriphery of a great Circle upon the Surface of the 
3 . Earth, 
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ceive by what Induſtry it hath been managed, and 
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Earth, is it's Circuit or Meaſure round. Note, This 
Periphery is divided (as all others are) into 360 
Degr. and becauſe the Extent of the whole cannot be 
meaſured at once, we ſolve the Problem by finding 
the Length of a Part (viz. of 1 Degr. = Degr. Sc.) in 
known Meaſures; which Neceflity often occurs in o- 
ther Problems. We alſo frequently take the Periphery 
of the Earth to be a Meridian paſſing thro? the Place 
of Obſervation, and the North or Pole-Star ; which 
is more eaſy, and leſs ſubject to Error. 


The firſt Method ; uſed by the Arabians and others 
; for meaſuring the Earth. 


LE T our Horizon be 5 HRS 5s ; then the Peri- 
meter of the Terreſtrial Meridian (which lies under, 
and is concentrical to, that in the Heavens abcq) 
will be AB CD, (Fig. 6.) and R will be the Cen- 
ter of the Earth. Suppoſe our Place of Obſervation 
at B, whoſe Zenith is 5, and the Terreſtrial Pole 
A lying under that in the Heavens a; then the Ele- 
vation of the Pole above our Horizon will be A H, 
or ah, Let us take another Place in the ſame Me- 
ridian AB CD under abe d, as G, whoſe Zenith is 
g, and Horizon f F RTT. Now ſuppoſe the Ele- 
vation of the Pole to be accurately obſerved in the 
Place B, viz. a h or AH; and alſo in the Place G, 
viz. Fa or F A. Take F A from H A and the Re- 
mainder is H F, equal to B G, the Arch intercepted 
between the two Places. Laſtly, the Diſtance BG 
equal to the Arch hg, is to be accurately meaſured 
by ſome known Meaſure, as a Perch or a Mile. 
Then by the Golden Rule ſay, as B G is to ABGCD, 
360 Degr. ſo is the known Interval in Miles of 
Perches, to the Miles or Perches contained in the 
Periphery ABG CD: or as the Arch BG is to 1 
Degr. ſo are the Miles in the Diſtance B G, to the 
Miles or Perches in 1 Degree, | 

| NOTE, 


NOTE, if you take the vulgar Computation of the 
Diſtance B G, without meaſuring it, then the Quan- 
tity of the Degree will be determined accordingly ; 
as 1 Degr. will equal 15 ſuch Miles, as B G equals 
10, Cc. | 

Example, Let B be Amſterdam, where the Eleva- 
tion of the Pole AH or 4 h is 52 degr. 23 min. and 
let G be Schoonboven, lying under the ſame Meri- 
dian with Amſterdam, where the Elevation of the 
Pole A F or af is 51 degr 54 min. therefore F H 
bor BG will be 29 min. but the Diſtance between 
* Amſterdam and Schoonhoven is qt Dutch Miles, or 
13875 Rhinland Perches, 12 Foot each; therefore 
as 29 min. is to bo min. or 1 degr. ſo is 94 Miles 


1 


be as 29 min. is to 60 min. ſo is 7 to 15 of the ſame 
German Miles, for a Degr. of which 5.400 make 
the whole Circumference. Thus the Elevation of 
the Pole at Prague is 50 degr. 6 min. and at Lincium 
43 degr, 16 min. the Difference BG is 1 degr. 50 min. 
and the Diſtance is computed to be 26 German Miles; 
from whence the,Periphery will be 5.105 Miles. 


x | to 19 Dutch Miles: therefore 19 Dutch Miles equal 

, Ir. and 6.840 make 360, or the whole Peri- 
pPhery. 182 

0 OR if the Diſtance B G be ſuppoſed 74 German 

n | Miles (each equal to 1900 Rhinland Perches) it will 
We 


The ſecond Method, that of Eratoſthenes. 


= AGAIN, let there be two Places under the 
© ſame Meridian; the one B, Alexandria in Egypt, 
where Eratoſtbhenes, Keeper of the King's Library, 
| lived ; the other G, (Fig. 6.) the Town of Syene, 
2 City in Egypt, under the Tropic of Cancer, and 
I forthar Reafon, choſen by Eralgſ benen, whoſe Di- 
ſtance from Alexandria was computed 5000. Fur- 
longs. Let the Diſtance of the Sun, at Noon, 
from the Zeniths, g and 5, of both Places be 
3 | obſerved 
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25000 Furlongs, the whole Periphery, according 
to this Meaſure. There are divers ways of taking 


— 
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obſerved by an Inſtrument on the ſame Solſti. 
tial Day, viz. the 21ſt of June; when at Alexan- 
dria, gb or GB equals 5 Part of the Periphery 
by Obſervation (or 7 degr. 12 min.) but at Syene 
the Sun hath no Diſtance from the Zenith at Noon, 
it being exactly vertical that Day. So that the Arch 
of the Diſtance BG, intercepted between the two 
Places is 7 degr. 12 min. but the Diſtance itſelf 
is accounted 5.000 Furlongs (8 of which make 
an Talian Mile). Therefore by the Golden Rule, 
as 7 degr. 12 min. is to 1 degr. (or as ; to 36, of 
as 36 to 5) ſo is 5000 to 6945 Furlongs in 1 deg. 
Or as 3 is to 1, (or as 1 to 50) ſo is 5000 to 


the Meridian Altitude of the Sun, or it's Diſtance 
from the Vertex; as by a Quadrant, Sc. Eratoſthe. 
nes found it by a hollow hemiſpherical Dial; 
where the Style BX (Fig. 7.) points to the 
Zenith, and OX Z is a Ray of the Sun ter- 
minating the Shadow of the Style, and ſhews the 
Arch BZ equal toOB 7 degr. 12 min. the Diſtance 
of the Sun from the Zenith. But at Syene the 
Style hath no Shadow ; nor hath the Sun any Di- 
ſtance from the Zenith; being perpendicular to 
the Plane of the Place. Therefore ſince B X Z 
(Fig. 6, 7.) is equal to the Angle YX O, (whoſe 
Meaſure is B G or 50) BG is equal to B Z 7 der, 
12 min. or 0 Part of the Periphery, as before. 


The third Method, that of Poſidonius. 


 POSIDONIUS took two Places under the 
fame Meridian; viz, B, Rhodes, the Place where 
he lived, and G, Alexandria in Egypt; and ob- 
ſerved the Altitude of the Star S (Fig. 6.) (a bright 
Star in the Ship Argo called Canopus) when it We 
came to the Meridian of both Places, on the ſame, 
of 
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or which is all one, on different Days. This Star 


did not riſe above the Horizon Hs at Rhodes, 
but only glanced upon it at S: tho? it was elevated 
above the Horizon of Alexandria FR T, the Arch 
„ Part of the Periphery or 7 degr. 30 min. He 
tells us the Diſtance betwixt Alexandria and Rhodes 
is 5.000 Furlongs. Therefore, as 7 degr. 30 min. 
zs to 1 degr. (or as I to , i. e. as 360 to 48) fo 
is 5.000 to 666 Furlongs in 1 degr, or as 1: 48:: 
6. oo: 24.000 Furlongs, for the whole Periphe- 
ry of the Earth, according to Paſidonius. 


The fourth Method, that of Snellius. 


ö 

> IN the Methods above delivered, we have con- 
» ftantly ſuppoſed the two Places to lie under the 
ame Meridian; but becauſe Places may lie plain- 
er, and more commodious for this Purpoſe under 
Exifferent Meridians, we ſhall propoſe an Example 
In this Caſe which is that of Sneilius. 

LET therefore AB CD (Fig. 6.) be the Me- 
Egidian of Alemair, and B, Aicmair itſelf; where 
Ihe Elevation of the Pole ha is 52 degr. 401 min. 
Ind the Polar Diſtance BA 37 degr. 19% min. 30 


1 8 
7 LET the other Place P be Bergen. ot-zoom, 
e Fhoſe Meridian is APC, and it's Diſtance from 


e Pole, or Complement of Latitude (viz. to 
L 1 degr, 29 min.) is AP 38 degr. 31 min. there- 
Pre, having drawn PG perpendicular to A BG, 
e Difference of their Diſtances from the Pole is 


G1 degr, 11 min. 30 ſec. | 


the AFTER Snellius had taken theſe Obſervations, 
ere accurately meaſured the Diſtance BP, between 
bb. air and Bergen, and found it to be 34710 
ght We and Perches; and the Angle of Poſition 
it 0 11 degr, 26 min. 2 ſec. therefore in the right- 
me, 7; Triangle PB G, W PB and 


NL. I. the 
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the Angle PBG being given, the Side BG is 
found to be 34018 Perches (which Szellius makes 
only 33930, for he abated 88 Perches on Account 
of the Stations where the Elevation of the Pole was 

blerved). But the Arch BG, as was Pa before, 
is 712 min. therefore as 715 is to 1 degr. or 60 min, 
ſo is 33930 (or 34018) to 28473 Perches; or the 
round Number 28500 for 1 degr. equal to 19 Dutth 
Miles. Or by ſpherical Trigonometry ; having 
AB, AP, and the Angle A BP given, find the 
Arch BP 1 degr. 14 min. which equals 34710 
Perches; therefore 1 degr. will be 28300 Perches, 
or 1857 Miles. The Reaſon why this Account differs 
from that of Suellius is; 1. He did not obſerve the 
Elevation of the Pole from the very Tops of the 
Towers B and P themſelves, from whence the An- 
gle GB P was taken, but from ſome Eminence or 
riſing Ground a little remote from them: yet with: 
out Doubt the Altitudes of the Pole were the fame 
on the Tops of the Towers. 2. Another Reaſon 
is, he took BG, BP, PG for right Lines, which 
are indeed circular; tho', in ſo ſmall an Arch, 
the Difference is of little or no Moment. There 
fore, granting Snellius's Meaſure of a Degree to be 
28500 Perches, equal to 18:== Miles, (and mie 
28300 making 185) the Perimeter of the Ear 
will be, according to Snellius, 10.260. o00 Pe. 
ches, or 123.120.000 Feet, that is 6.840 Hollan 


Miles (a). 1 


(a) The Meaſure of the 
Earth which Szellius with great 
Induſtry diſcovered, hath been 
deſervedly embraced by the 
Learned; as being much more 
accurate than any of the for- 
mer. Nevertheleſs, in a Mat- 
ter of ſuch Moment, and which 
is involved with ſo many Dif- 


— —-— — ——— ͤ —́t——ä——— — 


ficulties, the curious have nd 
thought it ſafe to confide in- 
ny one, tho' the moſt {kill 
Mathematician; which we *t 
confirmed by Caffini, the I 
of the famous Aſtronomer "ne 
that Name. For he having d E 
culated the Numbers ar 
from Snellias's — 4 


ſigned a much greater Meaſure 
To > the Earth —— Srellins ; 
and alſo diſcovered ſome Er- 
EZ rors in his Calculation, which 
L 4 ſpoiled the whole Proceis of 
his Work. See Hi. Acad. 
cCcien. 1702. Add to this, that 
the Latitude and Angle of Poſi- 
tion of Places can now be taken 
more accurately by Teleſcopes, 
wich are begun, ſome Years 
ago, to be fitted to Aſtrono- 
EZ mical and Surveying Inſtru- 
ments, inſtead of bare little 


R Pins, which Snellius uſed. Tho' 
100 ſeveral others had ſet about this 
ich Work; yet ſome French Ma- 
ch, thematicians, Fellows of the 
ore. oyal Academy of Sciences, 

be id moſt ſucceſsfully perform 
Wt: whoſe Menſuration far ex- 
10 deeds all others, both in the 


Number and Accuracy of their 
deervations, and alſo in the 
WT urniture of moſt exquiſite In- 
Egruments, Wherefore we e- 
Neem it well worth the while, 
give the whole Method of 
beration in ſhort. 
de Points in the Figure 
"ch are marked with Roman 
cr, ſhew the Places cho- 
| for Obſervation ; whoſe 
aring, or Situation, in reſpect 
the Royal Obſervatory at 
x s feen in a Geographical 
oP: (See Fig. 8.) 
y thefame Method of Men- 


3 
—＋ 
1 
= 


on which Szel/izs uſed, 
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. he fifih, but firſt Terreſtrial, Method. 


© HOW to perform the Work without Celeſtial 
Obſervations, or a Meridian Line, is explained in 


the 


they propoſed to find the Di- 
ſtance between the Parallels of 
the Places N and E, or the 
Line Na in Fathoms ; ſo that 
this Diſtance being known, 
and the Latitude of each Place 
N and E, or the Difference of 
Latitude; that is an Arch of 
the Meridian intercepted be- 
tween the two Parallels, being 
found, it will appear how ma- 
ny Fathoms make any deter- 
mined Arch of a great Circle 
of the Earth, ſuch as the Me- 
ridian is: from whence it will 
be eaſily found how many Fa- 
thoms equal a Degree, or the 
whole Periphery of the Earth. 
Afterwards it was thought fit 
to meaſure the Line N 4, the 
Diſtance between the Parallels 
of the Places N and Q; fo 
that the Latitude at Q being 
alſo obſerved, there might be 
had an Arch of the Meridian 
equal to the whole Diſtance 
Bux. For by this Means, they 
could more accurately de- 


termine the Meaſure of the 


Earth's Periphery, when they 
it the fame 
by two Operations. Theſe 
Lines they meaſured by a 
continued Series , Triangles 
drawn from the Line AB; 
for it being directly plane and 


ftraight, they had the Advan- 


tage of meaſuring it with Ion 
Rods as accurately as could: 
E 2 be, 


TN — 7, 7 
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be, and found it to be 5663 
Fathoms. 

The Latitudes of the Places 
were taken by an Inſtrument, 
whoſe Radius was 10 Paris 
Feet; and the Angles of each 
Triangle by a Quadrant of a 
Circle whoſe Semidiameter was 


385 Feet; both which Inftru- 


ments were accurately divided 
by Diagonal Lines, 


CAS 32 065-35". 
The 8 ABC 96. 006- 95; 


meaſuring - - A B - 5663. oo. 
Hence by Calcula- 

tion is found the 

Side A C 11012. os. 


In the ſecond Trangle ADC. 


D' AX. 99. 16 - x0-. 
AFC 5.00 00; 


RAD. 
Fath. Fe. 


AC riots. 72. 
Hence DC 13121. 3. 


In the third Triangle DE C. 
D'E'C 74*. eg 30”. 


DCE 40. 34 oo 
CDE' 65. 10. 40 
Fath. Fe. 
DC 13121. 03. 


Hence DE 8870. 03. 


In the fourth Triangle DCF. 
 DECF 13. 47«c..40- 


DF©: . 
FDC 3.ͤ . 
Fath., Fe. 


DPerigist. 03. - 
Hence DF 21658. oo. 


SECT. II. 


In the fifth Triangle DPG. 
DFG 92. os. 20. 

DGF 57. 34. oo. 

G DF 30. 20. 40. 

| Fath. H. 

| DF 21658. oo 
Hence DG 25643. oo. 
And FG 12963. oz 


In the fixth Triangle G DE, 
G DE 28. og. zo. 


Fath. N. 
DG 25643. oo. 
DE 8874. oz 


Hence G E 13897. oo 


When they had found the 
Line GE, by another Serie 


of Triangles, to be 31893 Fath. 


3 Feet, they divided the Dif 
ference which made up te 
leſſer Meaſure 31895 Fath. 


In the ſeventh TriangleH F 
HFG 436. 50. 0 
HGF 104. 48. 30 

| Fath. I. 
FG 12963. 0 
Hence HG 12523. 00 


Intheeighth Triangle HI 
"04-0 e. e 
HI G 43. 29. 30 

Fath. f. 

HG 12523. 00 

Hence GI 175062. 0% 
And HI 9570. 0% 


In the ninth Triangle HI k 


HIEK 49. 20. 30 All 
HKI 53. 06.4 Le 
Tatb. k the 

HI 9570. 0": 


Hence IK 11683. 6 


In the tenth Triangle IAI 
LIK 58. 31. 5 

. 00. 

IKL 58. ns 
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| I'K 11683. 00. 
Hence KL 11188. oz. 
And I L 11186. 03. 


I Inthe eleventh Triangle K LM. 


LKM 28. 52. 30. 
KML 63. 31. oo. 
„Fab, Fe. 

K L 11188. 02. 
Hence LM 6036. 02. 


If the Sum of the three 


E Angles ILK, KLM, MLN. 
be taken from 360 Degrees, 
E there will remain the Angle 
8 ILN 119 r. 32 min. 40 ſec. 


In the 1 2th Triangle LMN. 
LMN 60. 38. oo. 
MNL 29. 28. 20. 

Fath. Fe. 
LM 6036. oz. 
Hence LN 10690. oo. 


In the 13th Triangle I LN. 
ILN 32. 40. 

| Fath. Fe. 

LN 10691. co. 

I L 11186. 04. 

IN 18905. oo. 


Here are found three Parts 
of the Space intercepted be- 
tween the two Places E and N, 
diz. EG, GI, IN, not ex- 
atly in the Meridian Line it 
elf NA; but fo as the Meri- 
dional Diſtances may be found 
by the following Operations. 
Allo after they had found the 
Length of G I and IN by ano- 
ther Series of Triangles, as they 
ad done before in the Line 
GE, they propoſed to meaſure. 
pry {traight Line RS (and 
ound it to be 3902 Fath.) by 
ich the Meaſures of the a- 
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Fath. Fe. 


foreſaid Lines might be verified? 
and ſo be a Foundation te them 
in their proceeding to the 
Point Q. 


Hence were 1 ME 6037. 


found the Lines wy ow” 


In the 14th Triangle LM O. 


LMO 58. 21. 50. 


MOL 68. 52. 30. 


| Fath. Fe. 
ML 6037. oo. 
Hence LO 5510. 03. 


In the 15th Triangle N OL. 
| NOL 115+«:01. 30. 
ON L. . 0 38. 

8 Fath. Fe. 

| LO 5310. 03. 
Hence NO 7122. ©2. 


In the 16th Triangle N OP. 
NPO. i 40. 
PNO 67, 21 40s 

Fatb. 


NP 43822. 04. 
NQ. 11161. 04. 


Therefore N 1562. 4 
they had got 7G 15907 * 
the Lines 08 27804. 8. 
2 31895. o. 

But before they could actu- 
ally ſet upon meaſuring the 
Earth, all theſe were to be re- 
ferred to the Meridian Line 
& þ paſting thro' the Point N, 
that theſe Lines following might 


3 * : Na 
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of which the Line g is com- 
pounded, ſhewing the Diſtance 
between Q 3 and 22, Parallels 
of Latitude of the Places Q and 
E. For this being found, and 
an Arch of the Meridian inter- 
cepted between the ſame Pa- 
rallels being known, they had 
in Effect obtained their Deſire, 
wiz. the Meaſure agreeing to 
a known Part of the Periphery 
of the Earth. 

Let therefore BNy Se, I, 
Ge be Parts of the Meridian 
Circle, paſling thro' the Places 
N, I, G; alſo Q, Iy, G, 
and & Ee Parallels of Latitude 
paſſing perpendicularly thro' 
thoſe Meridians in thæ Places 
QO10kt. | 

Then in the Triangle Q 3 N 
rightangled at g, the Inclina- 
tion of the Line AN to the 
Meridian Line N þ is ob/er- 
ved, dig. 


The Angle Q N g 189. 55 

| Fath. Fe. 

And the Line NQ is 11161. 4. 
Hence NB 10559. 3. 


In the Triangle Ny I, rect- 
angled at y, FG 
©: 4+ NC 2”, 2% 

| Fath. Fe. 
IN 18907. o. 


Hence Ny 18893. 3. 


In the Triangle G 10, rect- 


angled at „ G10 1. 9. o. 


FG 17564: o. 
Hence I 0, or y 17560. 3, 


Fath. Fe. 


8E. 


In the Triangle G E e, reg. 
angled at e, 

EGe oo. 26. oo. 

Fath. Fr. 

G E 318945. o. 

Hence Ge, or q 31894. o. 


ence the Diſtance between 
the Parallels of the Places N 
and E, viz. the Sum of the 
three Lines, N, Y, d, i 
68348 Fathoms; to which if 
the Line N þ be added, it 
will make up the Diſtance he. 
tween the Parallels of the 
Places Q and E 78907 Fath. ;, 
Feet. 

Then it remained to obſerre 
the Difference of Latitude of 
the Places E, N, and Q; or 
the Arches of the Meridian in- 
tercepted between their Paral- 
lets. To which end ther 
were taken three Stations, a 
little diſtance from the Placs 
themſelves; for the ſake of bet- 
ter Obſervation. 

The firſt Station was diftant 
from the Place E 18 Fathom 
Southward; the ſecond from 
the Place N 65 Fathoms North- 
ward; the third from the Place 
Q 75 Fathoms Eaſtward. 

The Arch of the Meridian 
intercepted between the fil 
and ſecond Station was found 
to be 1?. 11'.* 57”, betwen 
the ſecond and third was 122. 


35: | 

But if 83 Fath. (the Sum af 
18 and 65, by which the ff 
and ſecond Station were further 
than the Place N and E) be 
added to 68.348 (that is to the 
Line N the Diſtance between 
the Parallels of the two Places 
N and E) the Sum 1 l 

4 
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68.431 Fath. (the Diſtance be- 


rea. MW tween the Parallels of the ſirſt 
and ſecond Station) which 1s e- 
. oo. qual to an Arch of 1* 11/57. 
5. E. Therefore the Length of 1 
5. o. Degr. is 57064 Fath. 3 Feet. 
4. 0, Alſo if 57 Fath. (the Diffe- 
rence between 75 and 18) be 
tween ſubſtracted from 78907 Fatb. 3 
ces N F (the Diſtance between the 
F the Parallels of the Places Q and E) 
, ö the Remainder will be 78.850 
ch if Fab. 3 Feet. (the Diſtance be- 
d, it teen the Parallels of the firſt 
ce be. ¶ and third Station) which agrees 
the t the Arch of 19. 22. 55 
10. 3. Hence 1 Degree is 57.057 Fa- 
thoms. 
ſerve Therefore there was taken 


for 1 degr. 57.060 Fath. an in- 
termediate Number betwixt 
tneſe two. 

Thus with great Labour they 
aquired the Meaſure of 1 Degr. 
of the Periphery of the Earth 
4 accurately as poſhble. Ne- 


f bet- vertheleſs it is to be confeſſed, 
tie Difficulty of making Obſer- 

iſtant WW vations (eſpecially thoſe about 

thoms the Latitude of the Place) was 


ſo great, that it really baffled 
the profound Endeavours of the 
Ubgent Obſervers. And tho' 
tte Inſtrument was exquiſitely 
divided, and of 10 Foot Radi- 
bs, yet they could not avoid an 
Error of 2 Seconds, which on 
the Earth make 22 Fathoms ; 
by which the obſerved Lati- 
ade of each Place might be 


Wrong. 


firt dince this Error could not 
ther de avoided, it was thought 
j be N receſary to meaſure a greater 
o the pace, ſo that it might be di- 


vided among more Degrees, 
y which means a leſſer Por- 
wn of it would fall to any one, 
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This the famous Caſſini effe- 
Ged a few Years ago, at the 
Command of the molt Chriſtian 
King, as he was marking a 
Meridian for the Obſervatcry 
at Paris, thro' the South Pro- 
vinces of France. He then 
meaſured with the fame Care 
all that Space between Paris 
and the Pyrenean Mountains; 
to which if the former Diſtance 
between Malvoſine and Amiens 
be added, they make 7; Degr. 
Hence the Meaſure of the 
Earth is procured more accu- 
rately, and concluded on more 
ſafely, than from the former 
Obſervations only. And by this 
Menſuration he found 1 Degr. 
to make 57. 292 Fath. which by 
the former was computed to 
be 57.060 Fath. 

Monfieur V Abbe Bignon ze/ls 
us, that the ſame Meridian 
avould have been obſerved round 
the avhole World by Monfieus 
de Chaſel (a Perſon of great 
Courage and [ xperience) with 
the ſame Exattneſs as it was 
begun; but that the War was 
at that Time every where ut- 

fortunately kindlea, * whereby we 
are deprived of a more accurate 
Meaſure. 

But to proceed. The fame 
Caſſini, by comparing the ſe- 
veral Degrees in the aforeſaid 
Space, thought himſelf to have 
found that there was no cer- 
tain and determinate Meaſure 
to a Degree; but that one ſur- 
paſſed another continually to- 
wards the Equator by almoſt 
an 8ooth Part. So that to a 
Degree northward from the Ob- 
ſervatory of Paris there were 
found 57.055 Degr. and to the 
next Degree Southward of 
E 4 it 
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1701. North. Nevertheleſs, becauſe 


Paris Feet - - - - 123750720 French Leagues - - 1031215 


it $7.1265 which is more by is not towards the South, ay 
71;. See Hit. Acad. Scien. Coffini thought, but to the 


But by what we faid above, France is almoſt an Intermediate 
about the Figure of the Earth, between the Pole and the F. 
in our Notes upon the third . quator ; the Degrees there will 
Chapter, itappears thereis ſome be in a Medium betwixt the 
{mall Difference between one leaſt at the Equator and the 
Degree and another; which can greateit at the Pole. 
ſcarcely be perceived by meer According to the aforeſaid 
Obſervation. Tho? this Increaſe Dimenſions, | 


One Degree of the Circumference of the Earth contains 
Paris Feet 343752 French Leagues each 2000 Fath. 28333 
London 366669 Engliſb Miles each 5280 Feet 69.23 
5 


Rhinland 356117 - Rhinland Miles each 18000 Feet 19155 
The Periphery of the Earth contains 


London Feet - - - - 132000768 Engliſh Miles - - - 25000 
Rhinland Feet - - - 128202185 Rhinland Miles - - - - 712233 


The Diameter of the Karth contains 


Paris Feet - - - - - 39391077 French Leagues - 32825537 
London Feet - - 42017149 Englih Miles 7057523 


Rhinland Feet - - - - 40808032 Rhinland Miles - - 220753655 


| S ee On Khim. E ren. E. Nbin. | 
[Sf Feet | Feet | Feet | [©] Feet] Feet Feet 
i 572c| ern 5935] | i] g5] 102] 99 
2] 1145+] 12222] 11871 2] 191] 204 198 
317188 18333] 178of| | 3] 286 306 297 b 
4 22915] 24445] 23741] | 4] 38] 407] 396 | 
| 5] 2864] 30556} 2967} | 5Þ 477] 509] 495 
6 34375] 36667] 35612] | © 572] 611] 594] | 
7] 49104] 42778] 41547] | 7] 668] 713] 692 
| 45834] 48889] 47482} | 5] 764] 815] 79 
| o| 51563] 55000] 53418 gf 85c| 917] 89c 
jo 57292] 61111] 59353] fic} g55;Hio1 9) g85 t 
20|t 14584j122223[118706 [20j191cÞ203711975 
zo[17187<(|183334}17805c] [3o]286c[3056|2968 
[+02291681244446[237411] 3815746957 4 
002864600305 557296764] 150477415093[4940] a 
20134375 2130606913 50117 oſs 729 511115935] tc 
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the three following Methods . Let PB (Fig. 9.) 
the Altitude of a Tower or Mountain, be found 
out by Altimetry ; and imagine PS, the furtheſt 
Diſtance from which it may be ſeen, to be a right 
Line, as being ſo very ſmall a Part of the Earth's 
Periphery 3 and the Triangle B PS rectangled. 
In which having BP and PS given, the Angle 
PSB may be found; which is equal to the Angle 
PRS, whoſe Meaſure 1s the Arch S P (b). There- 
fore as this Arch is to 1 degr. ſo is the Diſtance 
PS meaſured by ſome known Meaſure to the 
Length of 1 degr. in that Meaſure, For Exam- 
ple, Let the Altitude BP be 480 Paces or 5 part 
ofa German Mile; and let the Diſtance of P from 
5, the Point which terminates the Sight, be 40000 
Paces, or 10 German Miles. Then by the Pro- 
blem Cap. 2. ſay, As PS 40000 Paces is to 480: 
ſo is the Radius 10O0OOOOO to 11904, the Tran- 
gent of the Angle BSP, or SRP, or of the Arch 
SP, which is 41 min, And as 41 min. is to 60: 
ſo is 40000 Paces to 59000; that is, about 15 
Miles for x Degree. 

OR the Semidiameter PR may be found with- 
out the Table of Sines, thus; As BP is to P'S: 
vis PS to PR: Or as 480 is to 40000: ſo is 
40000 to 3333333 Paces, for the Semidiameter 

(). | 
The fixth, but ſecond Terreſtrial, Method without 
knowing the Diſtances. 


THE ſame Semidiameter PR (Hg. g.) may be 
thus found. Suppoſe; PB to be a high Mountain, 


* The three following Ter- 
reſtrial Methods, are more to be 


forany Truth in their Practice. 
For tho' they be all Geome- 
incally true; yet Refraction and 
Vant of Accuracy, in taking the 


admired for their Theory, than 


Height and, Horizontal Di- 
ſtances of Mountains, hinder the 


Exactneſs which is required in 


a Matter of ſuch Nicety. 
© (BY Forks. Lb. 6. Prod. 8. 

le) Euclid. Coroll, to Prop. 
8. Lib. 6, Help 2 


or 


r GOO Po — i AAA AC IEA NICE . — —⁵¹ an ton 
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or a Tower. If a Tower, it's Altitude may be 
found by a Plumb- line to be, ſuppoſe, 100 Pa. 
ces: If a Mountain, the Height PB may be known 
by Altimetry to be, ſuppoſe, 480 Paces. Then 
with a Quadrant at the Top B, find the Angle ar 
the furtheſt Point of Sight PBS 88 degr. 37 nin. 
wherefore BRS will be 1 degr. 23 min. Let the 
Sine of 88 degr. 37 min. be taken from the Canon of 
Sines, and ſubſtracted from the Radius 100000000, 
and then ſay; As the Remainder is to the Sine of 
88 degr. 37 min, ſo is BP 100 Paces to the _ 
diameter S R in Paces (a). 


The ſeventh, but third Terræſtrial, Method. 


T HIS Method (Fig. 9.) ſeems to be more ac. 
curate and fitter for Practice, where two Moun- 
tains or Eminences are uſed, whoſe Diſtance (with- 
out their Altitudes) is found by Longimetry. For 
Example, Let BP be a Mountain, Tower, or 
Caſtle; and let S T be another, whoſe Diſtance, 
ſuppoſe, 5 German Miles. Firſt, by a Quadrant 
(or otherwiſe) find the Angle BT R 89 degr. 45 
min. and on the other Mountain the Angle TBR 
89 degr. 55 win. which will make the Angle PRS 
to be 20 min. becauſe the three Angles T, B, and 
R, are equal to two right OS, or 180 degr, 
Then fay as 20 min.: 60 min.:: 5 miles 1015 
Miles for 1 Degree (e). 

THESE are the chief Methods of meaſuring 
the Earth; for by knowing the Meaſure of 1 der. 
the whole Perimeter, Diameter, Superficies, and 
Solidity, may be found, 

BUT the Perimeter of the Earth, according to 
Snellius, is 6840 Dutch Miles, or 10260000 Rhin- 
land Perches, or 123120000 Feet. Therefore the 


) See Prop. 14, of Chap. 2. above. (%) Bie 
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Semidiameter of the Earth is, by the Prob. of Chap. 
2. found to be 10885 Miles, or 1633190 Perches, 
or 19598300 Feet; and the Superficies 188113534 
ſquare Dutch Miles *. 

AND the Solidity of the whole is 4095633151 
Cubic Miles. | 

BUT becauſe accounting by German Miles is 
more common, 15 of which make a Degree, 
theſe may be uſed on this Condition, that 15 of 
ſuch Miles may equal 19 Holland Miles, or that 
one Mile may contain 1900 Rhinland Perches, or 
22800 Rhinland Feet. | 

OF ſuch Miles the Circumference of the Earth 
5 5400, the Semidiameter 860, the Superficies 
927818 1 ſquare Miles, and the Solidity 265693384 
cubic Miles, 

YET the [alan Miles are moſt commodious, 
bo of which make a Degr. and a Mile a Minute. 
Tho' theſe Italian Miles are to be computed ſuch 
as each of them may contain 475 Rhinland Per- 
ches. The Circuit of the Earth in this Meaſure is 
21600 Miles, and it's Semidiameter 3440. | 

THESE Things being explained, let us next 
conſider why the above-mentioned Meaſures of 
kyeral Authors differ; and what is wanting in 
each, | | I, 

IN the firſt Method, theſe Things are dubious. 
1. The Elevation of the Pole might, perhaps, 
have been taken wrong. 2. It may be doubted 
whether the Places obſerved were in the ſame Me- 
ridian or no. 3. Their Diſtance is not particularly 
known; nor the Meaſure which the Arabians then 
uſed, So that in this Menſuration theſe Things 
are required, 1. The Length of their Mile (ac- 
counted 


According to our Norwood, the Surface, 199,444,201 
and the Famous Caſini, the Miles; and the ſolid Content, 
Meaſures are thus; the Diame- 264,856,000,000 Miles. 

r 7,967, Erglſp Miles; 


— 
— 
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counted 4000 Cubits according to Alfraganus) is 


not well known to us. 2. They do not ſhew us 
the Situation of the Places whoſe Latitude they 
took ; neither can we be certain of their Diligence 
in taking them. 3. Nor do they tell us by What 
Method they meaſured their Diſtances. | 
IN Eratoſtbenes's Menſuration, . theſe Things are 
to be obſerved. 1. He did not add 15 min. (for 


the Angle made by the Sun's apparent Ray x z 


and the true central Ray) (Fig. 7.) to the Arch 
found BZ 7 degr. 12 min. 2. He did not prove 
Syene and Alexandria to lie under the ſame Meridi- 


an. 3. The Termination of Shadows cannot be 


accurately obſerved ; and alſo a Style, at any o- 
ther Place within 150 Furlongs of Syene would 
have been without a Shadow. 4. He took the 
Diſtance between Syene and Alexandria from com- 
mon Computation which is ſeldom exact; neither 
do we certainly know the Length of his F urlong. 
N COR 5donius's Method theſe Errors may be 
objected. 1. He ſuppoſed Canopus not to riſe a. 
bove the Horizon of Rhodes; ; tho? it is known to 
be elevated two Degrees there: however, he could 
not be ſure it exactly touched it. 2. He deter- 
mined the Diſtance between Rhodes and Alzxan- 
dria by Gueſs, and computed Voyages. 3. The 
Length of his Furlong is not truly ſtated. 4. It 
may be doubted whether Mats and Rbodes 
lie under the ſame Meridian, So. 

IN ng Terreſtrial Methods there are theſe De- 
fects. 1. An Error is eaſily committed in taking 
the 3 Altitude of any Mountain. 2. The 
extream Point of Viſion cannot be exactly deter- 
mined, by reaſon of the Relraction and the Weak: 
neſs of the Sight. 

THUS far concerning the Dimenſions of the 
Earth's Perimeter, it's Semidiameter, Superficies, 
and Solidity; from whence we might compute its 

Solidity 


4A- 
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Solidity or Weight: but becauſe it's Parts are of 
different Gravities and Textures unknown to us, 
we cannot ſo well determine it's Weight but by 
Suppoſition. 

I T muſt be remembered that the Semidiameter 
of the Earth is the Model of all Celeſtial Dimen- 


| ſons, both in determining the Diſtances of the 


Planets from the Earth, and from one another, 
and in computing their Magnitude. Thus we fay, 
the Sun is diſtant from the Earth 1200 Semidia- 
meters, and the Moon 59, Ec. | 

IN Geography, not only the greater Circles, as 
the Equator, &c. are to be conſidered, but alſo 
the leſſer are of Uſe, that are parallel to the Equa- 
tor, viz, how many Miles, or Perches, make a 
Degree in ſuch or ſuch a Parallel? Therefore we 
have taken the following Table out of Snellius, 
and have added to his Meaſure of a Degree in 
Perches, the fame in German, Dutch, and Italian 
Miles. 


A Table ſhewing the Extent of # one Degree i in tbe ad 
ral Parallels, 


The Latitude of the Place, 
or the Diſtance of each Pa- 
rallel from the Equator. 


Perches in { Holland f German | Italian | 
1 Degr. Miles Miles Miles 

Miles Perch. Miles Min. | Miles Mzn.| 

23500 7 0-2 15 60 | 
28496 | 18 1496 | 14 59 | $9 59 
28483 | 18 1483 | 14 59 [ 59 58 
28461 18 1461 14 58 59 54 
| 28431 | 18 1431 | 14 57 |. 59 51 

28392 18 1392 | 14-56 59 45 | 
28344 18 1344 | 14 55 59 41 
28288 19" 2288. 14/93 89 34 
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| Perches in 


Holland 


Miles 


German 


- Mites 


| HTralian | 


1 Degr. 


Mikes Perch. 


Miles Min. 


2822 


28149 
28061 


18 2323-1 


18 1149 
18 1067 


I +7 


I4 48 
14 46 


27976 
27877 
27769 
27653 
27526 


18 976 
18 877 
18 769 
18 653 


18 529 


27390 
27255 
27105 
26947 
26781 


18 396 
18 255 
18 105 
17 1447 
17 1281 


14 43 
14 40 
14 37 
14 33 


14 22. 


27 


26607 
26425 
26234 
26036 
25830 


17 1107 


25616 
25394 
25164 
24927 
24681 


24429 
24169 
23902 
23628 


23346 


15 1402 
15 1128 
Is 846 


23057 
22701 
22458 
22149 
21832 
21509 
ON 
20843 
20501 
20152 


3 SIT 
18 
14 1458 
141149 


14 B32 


14 509 
14 180 
13 1343 
13 1001 
13 652 


47 
36 


— 


19798 
19437 
19070 


13 298 


13 0 
12 1070 


— 


25 
10 14 
10 2 
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Vati. ] Perches in | Holland German | Talian 
ade. 1 Degr. Miles 5 Miles Miles | 
lO. [IE Perch. | Miles Min.| Miles Min. 
49 18698 12 698 9 50 39 20 
9018319 12 319 2 
51 17936 | 11 1436 * 
5317152 [11 652 9: 2] 30-0 
54 | 16752 ry - 293 8 49 35 26 
55 | 16347 |_10_1347 8:36: 34 26 | 
56 | 15937 [10 937 8 23 33 32 
67 | 15522 10 522 8 10 32 40 
58 | 15103 | 10 103 7 57 |þ 30:49 
59 14679 g 1179 7 44 31 © 
|60| 14250 | 9 750 72 30 0 | 
61 | 13817 9 317 716 29 4 
62 | 13380 8 1330 * 2 28 8 
63 12939 8 939 6 48 | 27 12 
64 | 12494 8 494 6 34 | 26 16 
be. I2045 To 45 6 20 36 20] 
66 | 11592 | 7 1092 5 0}. 34 34" 
67 | 11136 7 639 5 $2 23 28 | 
68 | 10676 5: 3576 5 38 22 36 
69 | 10213 6 1213 7 23 21 32 
20] 9748 6. 9438 4 $6: 4:0 3&1 
71 | 9279 6 279 4 53] 19.99 
72 8807 5 1307 4 38 18 32 
73 | 333 5 933 11 
74 | 7840 5 346 4 8 | 16 32 
76-4 376 4 1376 3 53 $993: 1 
70 | 6895 4 395 3 38 ig $* 
77 6411 4 411 3-3 $3 32 
78 | 5925 3 1425 3 $. |, # 3s 
79] 5438 | 3 938 | 252 | 11 28 | 
30 | 4949 |__3 449 236: | 10 36 
810 4458 2 1458 2 20 9 20 
82 3966 2 865 SJ 8 20 
3 3473 2 473 I 50 2 
84 2979 I 1479 I 34 6 12 
%| 2a | 1 99 [ins | 502 
"I 4 12 
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CHAP. v. 
Of the Motion of the Earth. 


HE Pythagorean Motion or Circumvolution 
of the Earth (not a Nutation or Quaking 
is according to the Copernicans the Cauſe of mof 
of the Changes in the Celeſtial Appearances, which 
would otherwiſe be conſtantly the ſame in every 
Place (a). Tho? indeed there is not any Property 


(a) This Syſtem was not in- 
vented by Pythagoras, as ſome 


. imagine, for Diogenes Laertius 


expreſsly ſaith, that Pythage- 
ras's Opinion was, That the 
World was round, containing 
the Earth in the middle of it ; 
and that Philolaus, the Pythago- 
rean, was the firſt that ſaid the 
Earth moved in a Circle : But 
ſome ſay Hercetas the Syracu- 


fran. Derham's Aſtro-Theology. 


Pythagoras, who lived in So- 
ciety with the Egyptian Priefts 
ſeven Years, and was initiated 
into their Religion, carried 
home from thence, beſides ſe- 
veral Geometrical Inventions, 
the true Syſtem of the Uni- 
verſe, and was the firſt that 
taught in Greece, that the 
Farth and Planets turned round 
the Sun, which was immovea- 
ble in the Center ; and that the 
Diurnal Motion of the Sun and 
fixed Stars, was not real but ap- 
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of 


parent, ariſing from the Me. 
tion of the Earth round it 
Axis. 8 | 

The next Perſon who made 
a conſiderable Figure this way, 
was Ptolemy with his Cycle, 
Epicycles, and Eccentrics, ht 
quite burthened Nature, and his 
Hypotheſis ſhews too much of 
Art; theſe are all now explo- 
ded, and his ſolid Spheres broke 
to pieces; he left behind 
him a Work entitled Alnageſ, 
or the great Conſtruction, 
which was founded on the 
Obſervations of Hipparchus. 

Copernicus had the Honour 
to reſtore the ancient Pythv- 
gorean Syſtem, notwithſtanding 
the Prepoſſeſſion the Ptolemai: 
had gained in the World. 

To theſe ſucceeded the Ne 
ble Dane, Tycho Brahe, who 
Hypotheſis in a great Meafur 
is compounded of the other two, 
and ſeems deſigned to 6 
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of the Earth ſo much diſputed againſt and cavil- 
ld at as this; ſo as even not long ago to have 
ndergone the Cenſure of the Romiſi Church. 
owever, becauſe it ſeems very probable to many 


hat there is ſuch a Motion, we ſhall endeavour to 


xplain it. | 
II is known to all, even the Vulgar, that the 
zun, Moon, and Stars, appear to move from Eaſt 
o Weſt, and to return to almoſt the ſame Places 
gain in the Heavens, in the Space of twenty four 
ours, So that either they mult really move, 
r we our ſelves be moved; and attribute our 
otion to them. For it is a ſelf-evident Prin- 
ple, that if two Things change their Diſtance 
om one another, one of them, at leaſt, muſt 
ave moved. 
THAT the Earth is fixed, or at Reſt, and the 
tars with the Heavens in Motion, was a common 
pinion; and is ſo ſtill among thoſe that are ac- 
unted Ptolemaic Aſtronomers : But the Pythago- 
an; of old maintained, that the Stars conſtantly 
pt their Places; and that the Earth was revol- 
d about it's Center. Of which Sect was the 
lebrated Ariſtarchus of Samos; who, for defend- 
this Opinion, was, by his Enemy and Adver- 
y, accuſed, before the Bench of the Areopagites, of 
ying violated the Laws of Religion; but was 
unately abſolved by them *. Afterwards, but 
| very 


the difficulties of both of the Celeſtial Bodies obſerve in 
m, and ſo is liable to ſeveral their Motion, and laid the 
jections in them both. He Ground-work of the Modern 
8 very ſkillful in obſerving, Philoſophy. Thus I have given 
Um the Furniture of his a ſhort Sketch of the Riſe and 
lervatory exceeded even Perfection of this Science. 

ces and Kings. * The Great Galilæo, the 
Fobn Kepler, the laſt T ſhall Modern Aſſertor of the ſame 
mon, by the help of Ycho's Doctrine, met with the fate of 


ours, found out the Laws theancientSamian Philoſopher ; 


He 
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very few aſſented to this Opinion; ſo that it hy 
hid, or, as it were, buried in Oblivion for many 
Ages; inſomuch that we find not the leaſt men. 
tion of it in the Schools, till the famous Aſtrono. 
mer Copernicus, about 200 Years ago, brought i 
again into Eſtimation, and backed it with ſever 
Arguments, ſo that many excellent Aſtronomers af 
ter him embraced it ; among whom flouriſhed ng 
long ſince the great Kepler, Profeſſor of Mathema- 
tics to the Emperor; and Galilzo an Italian, Ma. 
thematician to the great Duke of Tu/cany ; as alh 
Lanſberg a Dutchman. 

AND whereas we obſerve two apparent Mo- 
tions in the Heavenly Bodies (one by which all 
the Stars both fixed and wandering ſeem be car. 
ried about the Earth, and to riſe to the Meridian, 
and ſet under the Horizon nearly in the ſame or 
equal Times: The other, which is called thei 
Annual Motion; by which the Planets with di 
ferent Motions, and the fixed Stars with equal Ve 
Jocity, are carried the contrary Way from Well 
to Eaſt) the Plolemaics affirm both theſe Motions 
to be in the Stars themſelves, or in their Orbs; 
But the Copernicans attribute this firſt apparent Mo. 
tion to that real one of the Earth, not in being 
transferred from one Place to another, but to tt 
Rotation about it's Axis from Weſt to Eaſt, wh 
it continues ſtill in it's own Place (which cauſti 
the apparent Motion of all the Stars the contrar 
way). And they alſo free the Sun and the fu 
Stars from the aforeſaid annual Motion, by attl 


He was brought before the proper Center. The poor MW 
Inquiſition, and obliged ſolemn- was forced to ſay, that he dt 
ly to abjure his Aſtronomical with a ſincere Heart, and Fi 
Tenets, that the Sun ſtood im- unfeigned, abjure, curſe, 
movable in the midſt of the deteſt, the aforeſaid Erroꝶ a 
Univerſe, and that the Earth Hereſies, 
moved round it, as about it's 


butind 
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lay buting the apparent Motion of theſe to the real an- 
dual Motion of the Earth round the Sun; and to 
en. the Inclination of it's Axis: Notwichſtanding they 
00- Mahign this ſaid annual Motion to the reſt of the 
Planets 3 only they deny the Sun to be a Planet, 
and advance him to the Center of the Syſtem, 
where Ptolemy had placed the Earth; and make 


n ne reſt of the Planets, Saturn, Fupiter, Mars, 

* the Earth, Venus, and Mercury, revolve round 
6 ' im. ; 

allo 


TH E Reaſons for the Copernican Hypotheſis are 
heſe. 

I. T H E Motion of the Earth round it's Axis, 
ontinuing in the ſame Place, will beſt account for 
e Appearance of ſuch a vaſt Number of Stars, 
yhich ſeem to perform their Revolutions round 


we he Earth in 24 Hours; and therefore this Mo- 
* jon is moſt agreeable to Reaſon: As it happens 
* ith us when we fit in a Ship, failing towards o- 


pers at Reſt in the Harbour; tho? they ſeem to 
pproach and come nearer us, yet we do not aſſign 
hat to any Motion in them. Aud as Nature ne- 
performs that by many means which may be 
one by a few; it is very likely the ſame Rule is 
berved here. | 
2. THE Motion of the Stars would thus be 
credibly ſwift and beyond all Imagination ; be- 
wſe their Diſtance, in Reſpect of us, is almoſt infi- 
te, and the Orbit they have to run round, ſo 
odigiouſly great, that they muſt move at leaſt 
00,000 Miles in a Minute: On the other hand, 
this Motion be aſſigned to the Earth, we nead 
t introciuce a progreſſive Celerity z for tho? ſhe re- 
ans (till in the fame part of Space, ſhe ſolves 
e Phænomena by revolving about her Axis. 
3. THIS Argument is the ſtronger if we com- 
e the vaſt Bulk of the Celeſtial Bodies with the 
Ik of the Earth. For as the Sun is at leaſt 200 
yy, | . : times 
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that there are ſolid Orbs, ſuch as the Ancient 
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times bigger than the Earth, and ſome of the fixed 
Stars 1000 times; it is much more probable, that 
the Earth revolves round it's Axis with an eafy 
natural Motion, than that ſuch vaſt Bodies ſhould 
move from one Place to another with incredible 
Swiftneſs. 

4. THE moſt celebrated Aftronomers are, 
with Tycho, forced, by the Phenomena, to deny 


made ule of, the better to explain their imaginary 
Motion of the Stars; hence their Arguments for 
this diurnal Rotation about the Earth, are leſs co. 
gent. The Reaſon why they are forced to dem 
this, is, becauſe that one Planet is often ſeen with. 
in the Orb of another; which muſt cauſe a mutual 
Penetration. 13 5 

g. NO Reaſon can be given why the Star 
ſhould move round the Earth : But on the other 
hand, it is moſt agreeable to Reaſon, that the 
Earth, and the reſt of the Planets, ſhould more 
about the Sun. | | 

6. NEITHER the Pole nor the Axis about 
which the Stars are ſuppoſed to revolve, is real: 
On the contrary, there is a known Pole and An 
in the Earth. 

7. FOR this Reaſon alſo Navigation is mui 
eaſier from Weſt to Eaſt than the contrary WA 
For they can ſail from Europe to India in aboit 
four Months; but can ſcarce return in fix Months 
becauſe in their going they move to the ſame Poll 
with the Earth; but in their returning they ſte! 
contrary to the Earth's Motion. | 

8. BECAUSE the Celeſtial Pbænomena, fu 
as the riſing and ſetting of the Stars, the Inequil 
ty of Days, Sc. cannot be accounted for, by al 
other Motion than that of the Zarth. And il 
Commodiouſneſs and Neceſſity of this Hypothelb 


is more particularly perceived in the wondertul A 
; 7 =” ul 
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-arznces of the Planets; for explaining of which 
the P{viemaics are forced to ſuppole ſeveral unneceſ- 
ſacy iaterfering Circles, Epicycles, and Eccentrics, 
wick ont ay Keaſon : Whereas the Copernicans can 
naturally account for them all, (without any pre- 
vious Suppoſitions,) by the annual Motion of the 
Earth, or it's Revolution round the Sun, viz, 
1, Why the Planets ſeem ſometimes retrograde 
and why Saturn is oftener and continues longer ſo 
than Jupiter; and Jupiter oftener and longer ſo 
than Mars, &c. and allo why they are carried 
ſometimes with a ſwifter Motion, and at other 
times appear ſtationary. 2. Why Mercury and 
Venus can never be ſeen a whole Night together. 
3. Why Jenus is never carried further from the 
Sun than 48 degr. and Mercury never more than 
28; and ſo can never be ſeen in Oppoſition to the 
Sun. 4 Why Venus may be ſeen in the Evening 

aiter the dun is ſet; and the next day in the Morn- 
ing before the Sun riſes, &c. 

[ FORBEAR to mention any more Phæ- 
nomena, (theſe being the principal from whence a 
ſolid Argument may be drawn for the Motion of 
the Earth) ſince they are all eaſily and naturally 
accounted for upon this |Zypothbeſis; ſo that it 
would be ſtrange if the Earth ſhould not move, 
when ſuch evident Appearances require ſuch a Mo- 
tion, And tho? theſe Arguments are not demon- 
alive, yet they render this Hypotheſis prefera- 
ble to the other, which ſuppoſeth the Motion of 
the Heavens, And we muſt admit of the one or 
the other. 

BUT the Arguments which ſome alledge to 
tle contrary are eaſily anſwered ; ſuch as, 1. The 
Earth is not fit for Motion, becauſe of it's Gravi- 
J. 2. The Parts of the Earth naturally tend in 
blight Line to the Center; and therefore a circu- 


Motion is againſt Nature. 3. If the Earth 
F 3 | were 


when ſhot towards the Weſt. Alſo a Bird flying 


7. Becauſe the Earth is in the Center of the World; 
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were moved, a Stone dropped from the Top of 
Tower would not fall juſt at the Foot of it. 4. A 
Ball ſhot from a Cannon Eaſtward at a Mark, 
could not come home to it, if the Mark with the 
whole Earth did at the ſame Time move towards 
the Eaſt: or at leaſt would hit the Mark ſooner 


towards the Eaſt would be retarded : but forward. 
ed in flying the contrary Way. 5. Towers and 
Buildings could not ſtand upright, but would fall: 
and Men, by the quick Rotation, would become 
giddy, 6. Becaule (ſay they) the Stars are obſer. 
ved to change their Places, but not the Earth, 


but the Center of any Thing is not moved. 8, Be. 
cauſe the holy Scriptures confirm the Stability of 
the Earth. 

T O all which the Copernicans anſwer thus. To 
the fir}, that the whole Earth, taken together, i 
not abſolutely heavy. For Gravity conſiſts in the 
Tendency of the homogenous Parts to the whole; 
and tho? this kind of Gravity be found in the Sun 
and Moon, they are nevertheleſs not accounted 
weighty. | 

TO the ſecond they anſwer, that the circular 
Motion of the whole does in no wiſe hinder th: i 
relative Motion of the Parts, which are moved in 
a direct Line towards the Center; as appear 
by the Parts of the Sun and Moon. 

TO the third they anſwer three ways, 1. That 
heavy Bodies are not carried directly toward the 
Center of the Earth, but in the ſhorteſt Lines pol 
fible to it's Superficies; which are thoſe parallel i 
the Tower; as Iron does not tend to the Center 
of the Loadſtone, but to the Loadſtone itfel 
2. The whole Atmoſphere adheres to the Earth, 
and is moved along with it: therefore when Bo 
dies are thus let fall, they partake of this circuln 
| | * Mlc[ytios, 
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Motion, and are carried downwards as it were in 
a Veſſel. 3. Gaſſendus, by repeated Experiments, 
found, that if a Body be projected from another 
Body in Motion, it will partake of the Motion of 
that other Body; as a Stone dropped from the 
Top of a Maſt, while the Ship is in a very ſwift 
Motion, is not left by the Ship but falls at the 
Foot of the Maſt, Alſo a Ball ſhot perpendicu- 
larly from the Foot of the Maſt falls in the very 
fame Place. Therefore the Objection is of no 
Force. 

T O the fourth they anſwer as to the third. 
THE ffib Objection hath no Place, becauſe 
the Motion of the Earth is even and uniform, with- 
out daſhing or ſtriking againſt any other Body ; 
and the Buildings being heavy Bodies, and homo- 
geneous to the Earth, are moved as if they were 
ina Ship; which tho? it fails either ſwiftly or flow- 
ly, yet if the Motion be even and ſteady without 
Waves and on ſmooth Water, Bodies ſet upright 
pl not be overturned, nor a Glaſs of Wine be 
pile, 5 

TO the /ixtb we anſwer, that we are not ſen- 
livle of any Change of Place in the Stars, only of 
their Situation in Reſpect of our ſelves; which 
may appear and really be, whether we with the 
Farth, or the Stars themſelves are moved; ar 
eren tho? both we and the Stars ſhould be in Mo- 
tion (b), IN 


the Top T, in the ſame Time 
the Laws of that the Ship moves from .M 


(5) Moſt of theſe Objections 
are anſwered by 
Mechanics, thus : Let W, E be 
the Line of Motion of a Ship 
from W to E, repreſenting the 


to D. From the Conjunction 
of theſe two Forces (M T the 
l Projection, and MD the Ship's 
Motion of the Earth from Weſt Motion) it is manifeſt, by the 
to Faſt, Let MT (in Fig. ) known Laws of Motion, that 
bea Maſt, from the Foot of the body will not be carried 
hich, M, ſuppoſe a Body to perpendicularly to the place 
T, but in the Diagonal Line 
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IN the ſeventh Objection both the Aſſertions are 
falſe; or, at leaſt, doubtful. 


MB, fo as to accompany the 
Maſt in it's Motion from 

MT to BD. Then ſuppoſe 
the Body to fall from the 
top of the Maſt B, to the foot 
D, in the ſame Time the Ship 
moves from D to G; and it 
is plain, that, by the mutual 
acting of B D, the centripetal 
Force, and BF = DG, the 
Ship's Motion, the Body will 
fall in the diagonal Line BG, 
and alſo accompany the Maſt 
in it's Motion from D to G; 
ſo that tho” it was really carri- 
ed in the Lines MB, BG, yet 
it will ſeem to have moved, on- 
ly upwards and downwards, pa- 
rallel to the Line FG. 

Alſo (in Fig. 10.) let MT 
be the ſame Maſt, and ſuppoſe 
a Projectile to be caſt eaſt- 
ward from the Stern 8, to the 
top of the Maſt T, in the Time 
the Ship moves alſo eaſtward 
from M to D; then will it's 
Motion upwards deſcribe the 
Diagonal SB; where let it be 

* obſtructed ſo as to ſeem to fall 
perpendicularly to D, in the 
Time the Ship moves from D 
to G; then, as before, it will 
deſcribe the Diagonal BG, tho? 
it ſeemed to move upwards only 
In the Line TS, and downwards 
in FG. 

So (in Fig. 11.) if a Body 
be projected weſtward from 
the Head of the Ship H to the 
top of the Maſt T, in the time 
it moves eaſtward, HG equal 
to the Diſtance MH, then will 
it's Motion upwards deſcribe 


with the like ſwiftneſs wy 
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the perpendicular Line H}. 
And if in the ſame time it 
ſeems to deſcend from B to H 
that the Maſt moves HG = 
G4 =MH, it's Motion down- 
wards will deſcribe the Diago- 
nal BG. So that, in this Caſe, 
it aſcends by a perpendicular 
Line, and falls by an inclining 
Line ; tho' it ſeemed to aſcend 
by the inclined Line 5 F, and 
to fall by the perpendicular 
Line F G. 

Hence it is plain that bodies 
may appear to haye a Motion, 
directly contrary to their real 
and abſolute Motion: ſo that it 
is pleaſant to conceive, how 
falſly we may judge of the 
Motion of Bodies by their une- 
qual Diſtance from us ; not con- 
ſidering that we may be infen- 
ſibly moved from them. 
_ Fencealfo is deduced that 
ingenious Experiment of Gal: 
4æo, mentioned in Derbam! 
Aftro-Theohogy, as follows. 

Shut yourſelf up ( /ays l 
with your Friend in the great 
Cabin of a Ship, together 
with a Parcel of Gnats and 
Flies, and other little winged 
© Creatures. Procure alſo a 
« great Tub of Water, and pit 
« Fiſhes therein. Hang alſo a 
© Bottle of Water up to empty 
« itſelf, drop by drop into ano- 
ther ſuch Bottle placed under. 
< neath with a narrow Neck. 
Wdilſt the Ship lies ſtill, d- 
« ligently obſerve how thel 
little winged Creatures ff 
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TO the eighth is anſwered, 1. The holy Scrip- 
tures, in phyſical matters, always ſpeak according 
to Appearances, and the Capacity of the Vulgar 3 
| as where the Moon is ſaid to be a great Light crea- 
jed to give Light in the Night (c): tho' the Moon 


| © ry Part of the Cabin ; how 


the Fiſhes ſwim indifferently 


„towards all Sides; and how 
the deſcending Drops all fall 
into the Bottle underneath. 
And if you throw any thin 

to your Friend you need ay, 
no more Force one way than 
another; provided the Di- 
* ſtances be equal. And if you 


« leap, you will reach as far 


© one way as the other. Hav- 
ing obſerved theſe Particulars 
* whilſt the Ship lies till, 
make the Ship to ſail with 
* what Velocity you pleaſe ; and 
# {o long as the motion is uni- 
* form, not fluctuating this 
Way and that Way, you ſhall 
* not perceive there 1s any Al- 
* teration in the aforeſaid Ef- 
* fefts ; neither can you from 
them conclude whether the 
* Ship moveth or ſtandeth ſtill. 
* But in leaping you ſhall reach 
as far on the Floor as you did 
before; nor by any Reaſon 
* of the Ship's Motion ſhall you 
make a longer leap towards 
* the Poop than the Prow ; 
* notwithſtanding that whilſt 
| © you are up in the Air, the 
* Floor under your Feet had 
run the contrary Way to 
your Leap. And if you caſt 
any thing to your Compa- 
nion, you need uſe no more 
Strength to make it reach 
* him, if he ſhould be towards 
: the Prow and you towards 


* the Poop, than if you ſtood 
in a contrary Poſition. The 
Drops ſhall all fall into the 
© Bottle that is lower; and not 
one towards the Poop, al- 
tho' the Ship ſhall have run 
many Feet, whilſt the Drop 
was in the Air. The Fiſhes 
in the Water ſhall have no 
more trouble in ſwimming 
towards the fore part of the 
«Tub, than towards the hin- 
der Part; but ſhall make to 
the Bait with equal ſwiftneſs 
on any fide of the Tub. 
And laſtly the Gnats and Flies 
ſhall continue their Flight in- 
differently towards all Parts, 
and never be driven together 
towards the Side of the Ca- 
bin next the Prow ; as if 
< wearied with following the 
« ſwift Motion of the Ship. 
And if by burning a few 
© Grains of Incenſe you make 
© a little Smoak; you ſhall 
« perceive it toaſcend on high, 
and hang like a Cloud, moy- 
ing indifferently this Way or 
* that, without any Inclination 
to one Side more than ano- 
© ther.” All which Obſerva- 
tions depend upon the aforeſaid 
Laws of Mechanics and ſuffi- 
ciently anſwer the moſt conſi- 
derable Objections, deduced 
from Philoſophy, againſt the 
Motion of the Earth, 


c) Gen, i. 16. 
(c) Gen, 1 * 
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be not great in Reſpect of the Zarth and fixed 
Stars, nor hath any Light in itſelf ; neither doth 
it give Light to the Earth every Night. Thus 
the Sun is ſaid to go forth from the End of the Hes. 
vens, and to haſte to it again (d); whereas in Truth 
there 1s no ſuch End to be found. So in the Book 
of Job (e), the Earth is ſaid to be of a plane and 
ſquare Figure, underpropped and ſupported with 
Pillars; which is not to be underſtood in a litera] 
Senſe, as even the moſt ignorant may perceive ( f): 


(4) P/al. xix. 6. Eccheſ. i. 


I5. 1 
(e) Fob ix. 6. xxviii. 24. 
(J) Beſides, Things are of- 
ten ſpoke of as they appear, 
not as they really are. For as 
St Hierom ſays (upon the thir- 
teenth Chapter of St Mattherw) 
It is the Cuſtom of the Scrip- 
tures, for the Hiſtorian to relate 
the Opinion Men had of many 
Matters, as at that time thoſe 
Matters were by all People ta- 
ken to be. And in another Place. 
There are many Things in the 
Holy Scriptures, avhich are 
Spoken according to the Opinion 
of the time in which they vere 
done; and not according to Rea- 
fity. And we ſhould find very 
abſurd Concluſions would fol- 
low the taking of theſe Texts 
in a literal ſenſe. For in Fo- 
ua x. 12, 13. the Sun is or- 
dered to land ſtill upon mount 
Gibeon, and the Moon in the 
valley of Hjalon. But it would 
be very abſurd to take this in a 
ſtrict literal ſenſe, and imagine 
thoſe two great Luminaries 
were confined to thoſe two Pla- 
ces, otherwiſe than in Appea- 
rance to the victorious 1/rae- 


molten ſea, ten cubits from on 


Ore 


lite. And if ſo conſiderable 
a Part of the Tranſanction be 
ſpoken according to it's Ap 
pearance, why may not the 
whole? Why might not this 
Station as well be an Arreſt of 
the Earth's Motion, as that of 
the Heavens? If the whole 
Miracle was not (as ſome not 
improbably think) effected by 
Means of ſome preternatural 
Refractions, or extraordinary 
Meteors, c. And ſo for the 
Receſs of the Sun, or it's Slu- 
dow in Hezekiah's Caſe (2 King 
XX. 10. and Ja. xxxviii. 8.) 
which in appearance ſeemed to 
be the Sun, is, by divers learned 
Men, thought to have been the 
effect of ſuch like extraord: 
nary Refractions or Meteors, 2 
mentioned in the laſt Cale : Or 
if it was a real Regreſs, wi 
not of the Earth rather than 
the Sun and whole Heavens! 
See Derham's Aſtro-Theol. Be. 
ſides, Hiſtoriographers ſeldon 
confine themſelves to a Ges 
metrical or Aſtronomical nicet) 
in their Deſcriptions of Thing 
As, in 1 Kings vii. 23. it! 
written, that Solomon made 
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More Places might be quoted, but theſe are ſuffi- 
cient; for the holy Scriptures were not given us 
to philoſophize by, but to increaſe our Piety. 
2. Some Places of Scripture are alſo produced, 
which do not ſpeak of the Mobility of the Earth, 
but of it's Stability and Permanency ; as that in Job 
aforeſaid (g). 

THUS we have declared in brief what that 
Motion is, which the Copernicans aſſign to the Earth 
the more full and accurate Explication of which 
belongs to Aſtronomy. And this Motion being 
ſuppoſed, all the Phænomea we obſerve in a 
Globe revolved about it's Axis, muſt be applied 
to the Earth, viz, That the Axis, upon which it is 
turned, 1s one of the Diameters: That the Poles 
are two immoveable Points in the Extremities of 
the Axis: That the great Circle, or Perimeter, in 
which the Rotation is made, is the Equator with 
it's Parallels, &c. | 

LET us now conſider the Velocity of the Earth's 
Motion; which, in that about it's Axis, is not 
over all the Earth equal, but different according 


to the Diſtance from the Equator ; being there 


brim to the other, round all 
about, and a line of thirty cu- 
bits did compaſs it round about. 
But as 5422: : 10: 31 Cu- 
bits is very near the true Length 
of the Line that ought to en- 
compaſs a round Veſſel of ten 
Cubits Diameter. 

(g) Such as P/ad. xciii. 1. 
xx. 90. Civ. 5. Ecclꝭſ i. 4. 
and 1 Chron. A or which 
Texts are all underſtood by 

ed Commentators to mean 
the „ Condition, Se- 
curity, Peace, and ranquilli 
of & Earth. (Nt ara 

The Ambit of the Earth, 
by the moſt accurate, is appre- 


hended ta be 25031,4. Miles, 
which, divided into 24 Hours, 
makes the Revolution to be 
at the Rate of about 1043 
Miles in an hour; a Rotation 
that would as eafily throw off 
the Parts of the Earth, eſpe- 
cially the Waters, as the whirl- 
ing round of a Wheel, or a 
Globe, would the looſe Duſt 
and Water thereon ; but by 
Reaſon the Gravitating Power 
exceeds the Centrifugal, as 
2174 exceeds 754,004, that 
is, above 288 times; there- 
fore all Parts lie quiet and ſe- 
cure in their reſpective Places. 
Derham's Aſtro-LTbeol. p. 149. 

ſwifteſt 


— 


— 


76 The Abſolute Part SecrT. II. 


ſwifteſt as paſſing thro' a greater Space, and ſo 
by Degrees ſlower towards the Poles, as paſſing 
thro? a leſs Space in the ſame Time. Therefore 
ſince every Part of the Earth is moved thro? the 
Space of it's Periphery (or 360 Degr.) in 24 
Hours; the Space of one Hour's Motion is found 
by dividing 360 by 24, which gives in the Quo- 
tient 15 Degr. and ſo much doth any Place on the 
Earth move (whether in tae Equator or without it) 
in an Hour, Alſo 15 Degr. in the Equator make 
125 German Miles, therefore it revolves 15 ſuch 
Miles (or one Degr.) in 4 min. and in one min, 33 
Miles. 

BUT Places without the Equator, lying to- 
wards either Pole, are in the ſame Time revolved 
the ſame Number of Degrees : but theſe Degree 
are much leſs than thoſe in the Equator ; fo that 
the Celerity of Motion, or Progreſſion, is as the 
Sines of the Arches by which theſe Places are 
diſtant from the Pole. Example. The Diſtance 
from the Equator (or Elevation of the Pole) of 
Amſterdam is 52 degr. 23 min. therefore the Di- 
ſtance from the Pole (or Complement of Latitude) 
is 37 degr. 37 min. whoſe Sine is 61037. Suppoſe 
another Place, under the Equinoctial, diſtant from 
the Pole go Degr. whoſe Sine alſo is 100000, but 
the Place under the Equinoctial moves 15 Miles 
in 4 min. and 225 an Hour, Therefore by the 

_ Golden Rule, as 100000 : 61037 : : 15: 9 Miles, 
or ſo is 225 to 127 Miles. So that Amſlerdam is 
carried every Hour 137 Miles, and in 4 min. 9 
Miles, by this Motion. 

THIS is more eaſily found by the foregoing 
Table; for by dividing 360 by 24 we find each 
Place to move 15 Degr. of it's own Circle in an 
Hour, and therefore 1. Degr. in 4 min. &c, con- 
ſulting the Table with the Latitude of the Place, 


we find how many Miles it moves in 4 min. For 
| Example; 
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Frample ; The Latitude of Stockholm is about 60 
Degr. oppoſite to which in the Table is 75 Miles. 


Therefore Szockholm revolves ſo many Miles in 4 


nin, and ſuch is the firſ# Motion in divers Places. 

THE Second Motion of the Earth, it's Change 
of Place; whereby every Part of it moves the 
{me Space with the ſame Velocity. This Motion 
is determined by the Diſtance of the Earth from 
the Sun, or the Semidiameter of the Orbit in which 
it performs it's annual Revolution, moving in a 
Day about a Degr. and in an Hour 23 min, 

AS to the third Motion of the Earth, becauſe 


it is more difficult to conceive, we ſhall leave it 


to Aſtronomers, who have found it neceſſary to 
be ſuppoſed. Origanus moves a Doubt about the 
ſecond Motion; and ſuppoſes the Earth to be on- 
ly moved by the firſt, but the Sun and fixed Stars 
by the ſecond : Tho? the above-cited Appearan- 
ces, in the Motions of the Planets, ſufficiently 
confirm this annual Motion (+). 


% This imaginary third 
| Motion of the Earth they were 
obliged to ſuppoſe, to account 
for the diſputed Inequality of 
the Declination of the Ecliptic, 
which is now by moſt Aſtro- 
nomers thought to be always 
the ſame; ſeeing there is no- 
thing which ſhould diſturb the 
perpetual Paralleliſm of the 
| Earth, on which this Equality 
depends, except it ſhould be the 


/infible Nutation of the Axis, 


and the Regreſs of the Nodes ; 
from ' which thing nevertheleſs 
no Variation of Declination, pro- 
perly ſo called, can ariſe. Whi- 
flon's Aſtron. Lee. pag. 57. 
That there is ſuch a Nutation 
whereby the Axis of the Earth 
doth twice incline towards the 
Ecliptic, and twice return to 
it's former Poſition, ſee in 
Newton's Prin. Phil. Nat. Book 
iii Prop. 21. 
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CHAP. VI. 


Of the Situation, or Place, of the Earth, in Re- 


Jpe## of the Planets and fixed Stars. 


H E Situation of the Earth, in the Syſtem of 

the World, in reſpect to the reſt of the Pla- 
nets, hath ſome Relation to the Account we gave 
of the Earth's Motion, in the preceding Chap- 
ter. For it is the general Opinion of the Ptolemaic 
Aſtronomers and Philoſophers, that the Earth, 
being the Center of the World, is placed in the 
middle of the Stars and Planets (a): But the Co. 
permcans, with the antient Pythagoreans, place the 
Sun in the Center of all the Stars, and make the 
Earth a Planet performing an annual Revolution 
about him, between Mars and Venus; as 1s belt 
underftood by a Diagram of the Syſtem. Never- 
theleſs they both agree in this, that the Earth may 
be accounted the apparent Center of the diurnal 
Motion, by which the Stars ſeem to be carried a- 
bout in twenty four Hours. For both Aſtronomy 
and Geography require this Suppoſition ; ſo that 


whether we adhere to the Piolemaic or Copernican 


Hypotheſis, we do not detract from the Certainty 
of general Aſtronomy or Geography. Becauſe 
the Difference of theſe Opinions conſiſts only in 
this; that the Ptolemaics will have this Motion to 


(a) Since the World, or Uni- by the World here is only our 
verſe, is infinite, the central Solar Syſtem, in which Sense 
Place of it cannot be determi- he muſt be taken in what fol- 
ned: What our Author means lows, * 
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3 in the Stars themſelves, but the Pythagoreans 

Earth ; the Stars in the mean time reſting : 
either of which need be determined in Geography 
or common Aſtronomy, 

ACCORDING tothe Ptolemaics the Situa- 
tion of the Earth, in reſpect of the Planets and 
fixed Stars, is this; The Earth in the Center, then 
the Moon, Mercury, Venus, The Sun, Mars, Ju- 
piter, Saturn, and the Fixed Stars. 

ACCORDING to the Copernicans ; The 
Sun is placed in the Center of the Syſtem, as the 
Heart and Focus of the World; and next him is 
the Orbit of Mercury, then that of Yenus, the 
Farth, with the Moon, Mars, Jupiter, Saturn, and 
the Fixed Stars. 

[F it be required how far diſtant we are from 
each of the Planets, we muſt know that the Di- 
ſtance is not always the ſame, but continually chang- 
ing; and therefore Aſtronomers reckon three De- 
orees of Diſtance, viz. the leaſt, greateſt, and 
mean or middle Diſtance; which laſt of the Earth, 
from the reſt of the Planets, is as follows, a accor- 
ding to moſt Aſtronomers (5). 


1 The Moon 60 


Mercury 110 
g Venus - OI ; : 
The Earth is! 7 of it's Semi- 
. The Sun 1150 


Mars about 5000 
Jupiter about- 1 1000 
Saturn about- 18000 


| diameters. 


NEVERTHELESS the Diſtance of the 
Earth from Mars, Jupiter, Saturn, and the fixed 


G) See Note (n) at the end of this Chapter, 
ws Stars 
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Stars, is not ſo perfectly determined, for want of 
Certainty in their Parallaxes. Alſo in the Coperni. 
can Syſtem the Diſtance varieth, not only from 


the Motion of the Planets ; but alſo from the Mo. 


tion of the Earth itſelf. 
T HE Reaſon for either Opinion, (viz. of the 


Ptolemaic and Copernican) about the Situation of 


the Earth, are much the ſame with thoſe we dif. 
cuſſed in the preceding Chapter about the Earth's 
Motion. For this Diſpute is of great Affinity 
with the former. Becauſe, if the Sun hath an an- 
nual Motion, then the Earth and not the Sun poſ. 
ſeſſes the middle Place: But if the Earth fo move, 
the Sun and not the Earth will certainly be in the 
Center, 


THE following Arguments favour the Coper- 
nican Hypotheſis. 

1. THE Sun is not only the glorious Fountain 
of Light, which, like a clear ſhining Torch, illu- 
minates the Earth, Moon, Venus, and without 
doubt, the. reſt of the Planets ; but is alſo the Focus 
of Heat, and the Source of vital Spirits ; whereby 
the whole Univerſe is ſubſiſted and ' nouriſhed: 
and therefore very probably poſſeſſeth the Center 
about which they all revolve.  _ 

2. IT is more likely that the Earth, with the 
reſt of the Planets, ſhould revolve about the Sun, 
when they receive Light and Heat from him ; than 
that the Sun ſhould move about the Earth, when 
he receives nothing from it. | 

3. THERE are many Cauſes why the Sun 
ſhould poſſeſs the middle Place, and the reſt of 
the Planets revolve round him, eſpecially if we 
embrace the Hypotheſis of Kepler, concerning the 
Motion of the Planets) the chief of which is, that 
the Sun, being a vaſt Body, is moved about it“ 


Axis, and by a ſtrong [ Vectory] Force __— = 
arth 
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5. If 


Phaſes of Saturn; the Increaſe 
and Decreaſe of the Light of 
Venus; the mountainous and 
uncertain Surface of the Moon ; 
the Spots of the Sun; and the 
Revolution of the Sun about 


it's own Axis: all which abere 


firſt diſcovered and obſerved by 
this great Philoſopher. Keill's 
Aſtron. Lett. Pref, pag. 11. 

(e) From the later Obſer- 
vations of Aſtronomers it is 
manifeſt to our Sight, that al- 
ſo every Heavenly Body we 
have any good Views of, is 
turned round ſome principal 
Point, and alſo it's own Axis, 
viz. hath the like Annual 
Revolutions, and Diurnal Mo- 


tions as thoſe ate which we 


aſcribe to the Earth; yea even 
the more maſſy Globes of Sa- 
turn and Jupiter, which ſeem 
not in their own Nature more 
ſuch Rotations, 
Wherefore we may certainly 
conclude, that it is as poſſible, 
and as probable, that this our 
leſſer Globe, ſhould perform 
it's Revolutions according to the 
ſame Law, which is obſerved 
in the reſt of the Planets, 
whereby the beautiful Order 


* Earth and the reſt of the Planets to a circular Mo- 
5 ; ſion (c ). ; | g = 
* | ,, THIS Rotation of the Sun about it's Axis 
% proved from the Obſervations of the Spots upon 
* i's Surface by Galileo (d), Scheiner, &c. and we 
„ reaſonably preſume, it is owing to this com- 
BY mon Cauſe that the reſt of the Planets revolve a- 
by bout theirs 3 but we cannot perceive a likelihood of 
2 ny Motion in this Luminary (e). 
an- 
Pol- (c) The ſagacious Kepler 
Ve; was the Founder of the New- 
the mian Philoſophy: it was he 
hat firſt found out the true 
dyſtem of the World, and the 
2s which the celeſtial Bodies 
per- ſerve in their Motions; it was 
je that determined the true 
tain th of the Earth, and the 
| ſt of the Planets about the 
llu- un, and diſcovered the har- 
1Out honic Proportions and Concin- 
OCs ties of their Diſtances and 
eby Motions : and tho? he did not 
d. emonſtrate (and ſhew a Reaſon 
ed: Ir the Neceſſity of) ſuch Laws 
nter d Proportions; yet he gave a 
int, and laid a Foundation 
the dr that Prince of Geometers 
x ir TS AAC NEWTON, to 
dun, monſtrate an abſolute Neceſ- 
han ty of theſe Laws ; and that 
then thout a total Subverſion of 
e Laws of Nature, no other 
Gun ul: could take Place in the fitted for 
evolutions of the heavenly 
ſt of dies, 
We (4) He wwas the firſt that 
the PPled a Teleſcope to the Hea- 
: b. en, and by it's means diſco- 
4 rd a great many new ſur- 
us ig Phenomena 3; as the 
the ms or Satellites of Jupiter, 
arth %%% Motions ; the various 
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and Harmony of Motions is 
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5. IF we ſuppoſe the Earth placed betwix 
Mars and Venus, and alſo place the Sun in the Cen- 
ter of the Syſtem; the Motion of each of the Pla. 
nets will be exactly in Proportion to their ſeveral 
Diſtances from that Center: But this will not hold 
in the Plolemaic Hypotheſis, as is manifeſt hy 
comparing the Motion of the Sun, Venus, Mercury, 
&c.(f). 

6. T HE Celeſtial Phenomena, mentioned in the 
former Chapter, to prove the annual Motion of the 
Earth, do likewiſe as effectually prove that this i 
the right Place in which it ought to be moved, 
v12, "The Retrograde Motion, and ſeeming Immo. 
bility of the Planets ; the admirable apparent Mo. 
tion [and Phaſes] of Venus and Mercury, &c. (g 
For ſince the annual Motion of the Earth is preſup- 
poſed in this Place, or in ſome other very near it; 


11 
E 
* + : 


every where preſerved thro' the gument that the Sun is as much 


Frame of Nature. 
Sir 1ſaac Newton's De- 


monſtration, That the Squares 


of the Planets Revolutions 
are as the Cubes of their Di- 
fances, every where takes place, 
if the Sun be ſuppoſed the 
Center of the Planets about 
him ; but does not hold at all 


in Relation to the Earth; for 


if the Moon revolve round the 
Earth in (272 Days) a Periodi- 
cal Month, as it certainly does, 
the Sun, as being at a greater 
Diſtance, will take no leſs than 
54700 Years, according to the 
aforeſaid Law, to make his Re- 
volution about the Earth. But 
ſince this Law, is found to be 
obſerved not only in the pri- 
mary Planets about the Sun, 
but alſo in the Secondaries a- 
bout Jupiter, Saturn, and the 
Earth, it is an inconteſtable Ar- 


3 


the Center of the Earth and 
Planets about him, as the Earth 
15 of the Moon. 

(g) Theſe Obſervations 
which utterly overthrow the 
Ptolemaic Hypotheſis, are ow- 
ing to later Aſtronomers. For 
they, by their Glaſſes, have 
found out that the ſpherical Fi 
_ of Venus and Mercuy, 
een from the Earth, will be 
altered, and have the fame . 
riety of Phaſes as the Moon 
hath, viz. will appear opaks, 
horned, biſected, gibbous, and 
full, at proper Diſtances fro 
the Sun, as explained upd 
the Copernican Hy potheſo, 
which certainly eſtabliſhes and 
confirms that Order and Situ- 
tion, namely that Yenus and 
Mercury revolve about the vil 
'in Orbits that are inclu 
within the Earth's Orbit. 5 
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win Wi this Argument, in my Opinion, is the beſt to de- 
Cen. fend it by; ſince this ſituation of the Earth cannot 
Pla. be proved immediately from it's diurnal Motion: 
veral WW Becauſe it might poſſeſs the Center of the Univerſe, 
hold BW and have a diurnal Motion, tho? it wanted the an- 
t by mal; as Origanus ſuppoſed. = | 


7, BY this Hypotbeſis likewiſe, the Variation of 
the Diſtance, of the Planets from the Earth is ac- 


n the WW counted for. | 

fte THE Piolemaics, on the other Hand, oppoſe 
his is te Pytbagorean Opinion, and endeavour to prove, 
ved, that the True Place of the Earth is in the Center of 
0M0- the World, by the following Arguments. 1. That 
Mo- heavy Bodies are all naturally carried towards the 
« enter; but that the Earth is more ponderous 
elup- ran the reſt, therefore it ought to reſide in the 
ri (enter (5). 2. Heavy Bodies would recede from 


he Earth towards the Center of the World, if 
he Earth itſelf was not in the Center. 3. The 
enter is the baſeſt Place, and the Earth the igno- 
dſt Part of the Creation; therefore it ought to be 


* placed in the Center. 4. If the Earth was placed 
" . of the Center of the World, and was not the 
pa TLenter of the Stars and Fianets Motion, then would 
hae de Stars and Conſtellations at ſome Seaſons of the 
a F. err appear greater than at others (i). 5. The 
wil dium of the Heavens could not always be percep- 
me wle, nor would Taurus riſe when Scorpio ſets. 6. 
Moon either would there be Equinoxes. 7. Nor would 
opal e Moon ſet, nor be eclipſed when the Sun was 
„ ning. 8. Neither could an equal Number of 


1 upol 


othelis; WA e This Aſſertion is falſe: far greater in the middle of 


x the Note at the End of this their Regreſſes than in the 
hapter, middle of their Progreſſes, be- 
0 Tho' this does not hold cauſe the Earth, in their Re- 
the fred Stars, becauſe of greſſes, comes nearer theſe 
lr immenſe Diſtance ; yet -Planets an entire Diameter of 
the ſuperior Planets ſeem the Orbis Magnus. 

G 2 Miles 
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Miles on the Earth anſwer to each Degree in the 
Heavens. 0 

T HE Copernicans eaſily refute theſe Argument 
of the Ariſtotelians, For the firſt and ſecond is re. 
jected, becauſe the Motion of heavy Bodies is not 
towards the Center of the Univerſe, but toward; 
the Earth, a homogeneous Body; as is prove 
from the Parts of the Sun and Moon, and of the 
Loadſtone. In the third both the Aſſumptions ar 
falſe ; for the Centre 1s an Honourable Place; and 


* 7 — . 
— — eee e 


the Earth is no ways diſhonourable. The reſt d 
the Arguments are eaſily diſproved by a Deſcrip 
tion of the Syſtem; it being firſt preſuppoſet 
that tho* the Earth's Diſtance from the Sun be 
very great, yet if compared with the Diſtance d 
the fixed Stars, it is ſo ſmall, that it hath no Pre 
portion to it; which ſeems to ſome a great Pojtult 
tum in the Copernican Aſtronomy (X) 


(4) To find this Variation 
of the Diſtance of the fixed 
Stars (ariſing from the annual 
Motion of the Earth, and cal- 
led their annual Parallax) hath 
been often attempted by the 
Copernican Aſtronomers ; be 
.cauſe that the annual Motion 
of the Earth would thereby be 
not only made probable, but 
certainly demonſtrated. 'This, 
I fay, was attempted without 
Succeſs, *till Dr Hook and 
Mr Flamſtead, by new inven- 
ted accurate Inſtruments, ſeem- 
ed to have found out this an- 
nua! Parallax to be at leaſt as 
much again as the double of 
the Sun's diurnal Parallax, viz. 
47 Seconds. But Mr Moh- 
neaux and Mr Bradley, by 
their late accurate Obſervati- 
ons, could not, with all their 


Skill, determine any fenfi 
Parallax at all (only they di 
covered a ſeeming new Moti 
of the fixed Stars, which (a 
lowing the progreſſive Moti 
of Light J — in ſome mea 
ſure demonſtrate the ann 
motion of the Earth). Then 
appearing therefore, after al 
no ſenſible Parallax in theft 
ed Stars, the Anti-Copernia 
have ſtill room, on that 4 
count, to object againſt them 
tion of the Earth. And d 
Copernicans are ſtill obliged 
hold, that the Orbis Mau 
is but a Point in Comp 
ſon of the Diſtance of the 
eſt fixed Stars; which is 
tainly / as our Author obſervt 
a great Blot in the Copen 
Aſtronomy, left to be WF 
out by future Ages. 
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IT belongs to this Place to explain this Theorem; 
the BW that the Diſtances of the fixed Stars, and ſuperior 
Planets, Mars, Jupiter, and Saturn, are ſo great 
ents BW from the Earth that it's Semidiameter hath no 
re · ſenſible Proportion thereto ; tho? it is not fo in 
no the Diſtance of the Moon, Mercury, and Venus: 
ard And if there is any Proportion between the Earth's 
vel Semidiameter, and the Sun's Diſtance, it is ſo very 
tte mall that we are ſtill not able ſenſibly to diſcover 
d are it (I), : | 
and TH I'S Theorem is thus demonſtrated, 1. The 
it i fixed Stars, and ſuperior Planets appear to riſe 
the very ſame Moment in our ſenſible Horizon, 
that they are found by Calculation to do, if we 
were at the Center of the Earth ; therefore our 
Diſtances from the Center (or the Earth's Semidia- 
meter) hath no Proportion to the Diſtance of the 
fixed Stars. 2. If we take the Meridian (or other) 
Altitude of a ſuperior Planet, or any of the fixed 
Stars, with an Inſtrument, we find it the ſame as 
if we had obſerved it at the Center of the Earth: 
Therefore the Semidiameter of the Earth is nothing 
in reſpect of their Diſtance, 3. If there were any 
ſich Proportion, the Diſtance of two fixed Stars 
would appear leſs near the Horizon than at the 
Meridian, where they are nearer the Earth by al- 
moſt it's Semidiameter. 
THIS alſo is true in the Sun, whoſe apparent 
Diameter is not perceived greater in the Meridian 
han in the Horizon. | 


Y The quantity of the Pa- Diſtances of the Planets from 
alla of Mars is determined, the Sun, we have, in effect, ac- 
by M. Caſini's and Flamftead's quired the Parallax of the Sun 
Obſervations, to have been ſcarce itſelf, and of the reſt of the Pla- 
30 Sec. when in Oppoſition to nets, and alſo their Diameters 
the Sin, and alfo in his Peri- and Diftances from the Sun 
lion; from whence having and the Earth; of which ſee the 
be true Proportions of the Note at the End of this Chapter. 


G 3 BUT 
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BUT the apparent Diameter of the Moon is 
found to be ſomewhat enlarged in the Meridian; 
becauſe ſhe is there nearer us, than when ſhe is 
in the Horizon, almoſt a whole Semidiameter of the 
Earth (m). CHAP 


(en) Here follow the Di- ed Means for determining the 
frances, Periods, Diameters, ſame, as Mr Whiſton has cal. 
Grawvities, and Quantities of culated them from the lateſt 
Matter, in thoſe of the Cele- Obſervations, by Sir I/aac Neu- 
ſtial Bodies which have afford- fon's Rules. 


85 5 1. Diſtances. 
Mercury | 3 2.000.000 


Venus 59 ooo. ooo 
The Earth is diſtant from the Sun, Engli i/þ JS. ooo. ooo 
Mars Miles, each 5280 Feet 123. 000. ooo 
Jupiter 424. ooo. ooo 
Saturn ES) | 777. ooo. ooo 
. H. 
Mercury „ 
Venus 224. 17. 49. 
The Earth C revolves about the Sun 58. 
Mars in the 38 of 5855. 23. 27; 
Jupiter 12. 20 
Saturn 10759. 7. 36 


35 Diameters. 


Mercury | 

Venus 7906 
The Earth 7935 
Mars contains in - Diamater, Englh 4444 
Jupiter Miles, 8115; 8 
Saturn 

The Sun | 


'The Moon 


| 4. Deu ties, 
The Moon 
'The Earth 
'The Sun 
Fupiter 5 
Saturn 


contains in Denfity, Parts, 100 


G. VIL 
Wl 0f the Subtance and Conſtitution of the Earth. 


N the preceding Chapters we have conſidered 

] four general Properties of the Earth, without 

00 Regard to it's Subſtance or Conſtitution : It will 

0 Wl therefore be here proper to conſider what kind of 

Body the Earth is, that we may not be ignorant 

oo Bi how it's Parts cleave or are cemented together: 

00 which tho? it ſeem more to belong to Phyſics ; ne- 

vertheleſs becauſe it renders the Knowledge of the 

M. Earth more perfect, we ſhall here briefly diſcuſs 

16. it; leaving the accurate Theory thereof to Natural 
9% WA Philoſophers. 


q. 
27. 3 
20. he 
16 5. Gravilies. 
* Moon | Of, 
The Earth . . . | 1 
The Sun contains in Gravity, or quan- 220600 
er tit of Matter, Parts, K — 
daturn 97.328 
| Sun is <= oc 24 Parts 
6. The Weight of Bo- YEarth is I 
dies on the Surface Jupiter 1s - - - - + - - = - = 1.99 
of the - - - - - - » «= JSaturn iss - 1.7 
Moon is - - - - - - 0.515 
700 E _ 
ne Time of the n- 7 4 
To Rotation about it's —_—------- Y 2 2 0 
5 Axis, of the - » » » - Jupiter is - - - - - -- - - -- 1O ours 


WS: ----- - 243Hours 
Venus iss 23 Hours 
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PROPOSITION I. 


To ſhew of what ſimple or fimilar Bodies the Ear 
may conſiſt, or be compounded. 


THERE are ſeveral Opinions of Philoſophers 
concerning this matter. 'The Peripatetics reckon 
four Elements in the Earth and the whole Sublu. 
nary World. ſufficiently known to every one, viz, 
Fire, Air, Water, and Earth. Many of the An. 
tients, as Democritus, Leucippus, Sc. were of Opi. 
nion, that the whole World conſiſted of very 
ſmall ſolid Particles, which only differed in Mag. 
nitude and Shape. Which Opinion is followed 
by ſeveral of the Moderns; and ſome time ſince, 
des Caries endeavoured to account for all the Ph: 
nomena of Nature upon this Hypotheſis. 

THE Chymiſts imagine that there are three 
Principles of Nature, viz. Salt, Sulphur, and Mer. 
cury, to which ſome reaſonably add Caput Mortu- 
um. But there ſeems to me upon a thorough 
Conſideration of the Matter (to drop all ambiguous 
terms and quibbles), to be five ſimple Bodies which 
are the firſt Elements or Frinciples of all thingy, 
wiz, Water, Oil or Sulphur, Salt, Earth, and 
fixed Spirit ; which ſome call an Acid, and is pet 
haps like the Mereury of the Chymiſts (a). Fo! 

1 | i 


Ca) The illuſtrious Sir J/aac * proportion to Space, as mol 
Newton thus explains the true * conduced to the End fi 
Principlesof Nature. **Itſeems which he formed them; ant 
* probable to me { /ays he) that * that theſe primitive Partick 
* God in the Beginning form- being ſolid, are incompari 
© ed Matter in ſolid, maſſy, *© bly harder than any poroÞ 
© hard, impenetrable, move- Bodies compounded of them: 
able Particles, of ſuch Sizes even ſo very hard as neue 
and Figures, and with ſuch to wear or break in piece 
other properties, and in ſuch * no ordinary Power being 


(A 


tudes. 


CAP. 7. of Univerſal Geography. 
it is plain that all Bodies, and Parts of the Earth, 
may be reſolved into theſe five elementary Sub. 
ances. Nevertheleſs I do not ſuppoſe them to 
xr ſo much in their particular Effences, as in 
he Variety of their ſeveral Shapes and Magni- 
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ers OF theſe Bodies, mixed after different manners, 
on ss the whole Earth compoſed ; from which pro- 
lu. (eeds ſuch a ſurpriſing Variety in the Nature of 


Bodies; tho? they are apparently ſimilar (6). 


But 


In. fince the more accurate Explication of theſe things 
pi- belongs to Phyſics, we ſhall ſay no more to them 


here; but handle them at large in another Place. 
PROPOSITION? II. 


The Earth is divided into dry and moiſt Parts, or in- 


to Land and Water; to which ſome add the Al- 


moſphere. 


* to divide what God himſelf 
* made one in the firſt Crea- 
tion. While the Particles 
* continue entire, they may 
* compoſe Bodies of one and 
the ame Nature and Texture 
*mall Ages: But ſhould they 
wear away, or break in pie- 
dees, the Nature of Things 
depending on them would be 
changed. Water and Earth 


* cles, and Fragments of Parti- 
cles, would not be of the ſame 
Nature and Texture now, 
" with Water and Earth com- 
: pod of entire Particles in 


* compoſed of old worn Parti- 


THIS: is the common Diviſion of Geography. 
But then Water is taken, in a large Senſe, for 
all forts of Liquids and Fluids; and Land for the 
whole dry and conſiſtent Parts of the Globe: whilſt 


* the Beginning. And there- 
* fore, that Nature may be 
* laſting, the Changes of Cor- 
poreal things are to be placed 
only in the various Separa- 
tions, and new Aſſociations 
and Motions of theſe perma- 
nent Particles ; compound Bo- 
dies being apt to break, not 
© in the mid of ſolid Particles, 
* but where thoſe Particles are 
laid together, and only touch 
in a few Points.” Newton's 
Optics, Pag. 375. : 
(6 ) See 45 Notes below on 
Prop. 6, and 7, of this Chap. 


both 
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both comprehend various Bodies of Different Na. 
tures. To the Earth belong, 1. Sand, Gravel 
Clay, and Mineral Earth; alſo Chalk, Miniun, 
Oker, Terra Sigillata, Earth of Samos, Bole- Arne. 
niac, and ſeveral other Kinds of Earth. 2. Stones 
of various ſorts. 3. Metals; as Gold, Silver, Cop. 
per, Tin, Lead, Mercury or Quick ſilver, &. 
4. Sulphur, Salt, Nitre, Allum, Bitumen, Vi. 
triol, Antimony, &c. 5. Herbs, Animals, G.. 
I O the Water belong, 1. the Ocean and Sea 
2. Rivers and freſh Waters. 3. Lakes and Marſhes 
4. Mineral Waters, as Hot Baths, Spaw Waters, &: 

THE Atmoſphere is a ſubtile Body which fur. 
rounds the whole Globe of the Earth, and in. 
cludes the Air, Clouds, and Rain, Sc. So that 
the Earth is beſt divided into theſe three Parts. 


PROPOSITION III. 


To explain bow the Earth and Water cleave one 0 6 
not her; and conſtitute the Terraqueous Globe. 


THE Earth, that is the dry Part of the Globe, 
is not terminated by an even and ſmooth Surface; 
but 1s here and there hollowed into Cavities, and 
in other Places elevated into Protuberances. In the 
Cavities found all over the Earth is contained the 
Ocean or Sea; ſo that this Part of the ſuperficie 
of the Earth is covered with Water, and the other 
Part is raiſed and appeareth above the Waters 
Theſe Cavities are not depreſſed into an equal hol 
lowneſs, but are in ſome Places rugged and rocky; 
and in others ſunk down into Gulphs and Whirl 
Pools. Alſo thoſe Places of the Earth which att 
raiſed above the Waters, have in the middle d 
them, as it were, certain Navels or Eminences 
and ſome Parts are either raiſed or depreſſed mot 
than others. Hence the Water ſurrounding 0 

whok 
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whole Globe is hindred from covering the higher 
parts which appear above the Surface of the Ocean 
ind are called {ſands : W hereof ſome are great and 

thers are ſmall. | 
BESIDES that continued Cavity or Channel in 
te Surface of the Earth, there are alſo within it's 
pwels innumerable Openings, Receſſes, Fiſſures, 
haſms, Mazes, Swallows, Water Paſſages, and 
aft Receptacles; ſome of which are filled with 
alt Water, viz. ſuch as are joined by ſubterra- 
ous Paſſages to the Main Ocean; others with 
reſh Water, Rivers and Brooks; in ſome alſo 
re ſulphureous Vapours, and ſmoaking Subſtan- 
es. So that Seneca ſeems to be in the right when 
e ſays, That he truſts too much to his Sight, who does 
ot believe there is a large Quantity of Sea in the 
ien Receſſes of the Earth, Nor do I perceive 
hy there ſhould not be much Sea Water receiv - 
d by theſe ſubterraneous Swallows z; and formed 
to Bays by Banks or Bounds. And from the fol- 
wing Obſervations we cannot doubt, that there 
re a great many Cavities in the Bowels of the Earth. 
or ſeveral ſubterraneous Rivers are found in Places 
here the Earth is dug to a conſiderable Depth; 
common in Mines. 2. The Depth of the Sea 
in ſome Places unfathomable. 3. There are in 
eral Places, Caverns diſcovered near the Sur- 
ce of the Earth. Thus in the Weſt part of the 
and of Hiſpaniola, there is a Mountain of a vaſt 
eight all hollowed within, into ſeveral Dens and 
openings, in which Rivers ruſh precipitantly with 
ch a violent Torrent and Noiſe of Waters, that 
ey may be heard at five Miles diſtance. 4. Se- 
cral Whirl-Pools are found in the Sea, and called 
the Dutch Language Maelſtroom. 5. Earth- 
uakes alſo ſhew that there are ſuch ſubterraneous 
averns, 6. Several Rivers hide themſelves under 
Earth, as the Niger, Tigris, Sc. 7. Brackiſh 
l / PF countains 
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Particles of Water were gathered into one Body, 
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Fountains are obſerved in ſeveral Places, moſt of 
which certainly flow from the Sea. 8. In man 
Places the Ground trembles when People walk up. 
on it, as at the Abby of S. Omer in Flanders; and 
in the Province of Brabant upon Peel Mariſh, 


COROLLARY. 


Hence it is evident, that the Opinion of thoſe 
old Philoſophers, who maintained that the Earth 
at firſt floated upon the Waters, is falſe ; for by 
this Means there would be no Channels in the Seis, 
but it would be every where of an immenſe Depth, 
Some indeed of the Antients (eſpecially Democritu) 
are faid to have been of the tollowing Opinion, 
viz. the Waters were formerly mixed with the 
Earth; and that the whole Maſs being perfect) 
ſpherical, was ſoft and of an indifferent Confiſtence 
betwixt wet and dry: But afterwards when the 


according to the natural Property obſerved in 
Water, the earthly Particles, being ſeparated from 
the watery, came together and were curdled into 
Earth and wrought into Chanels by the Water in 
ſeveral Places. The ſame Hypotheſis is embre 
ced by many modern Chriſtian Philoſophers, who 
think theſe Words of Moſes (or rather of GOD 
delivered to us by Moſes) Let the Waters be gathtr- 
ed together into one Place, and let the dry Land apyeat, 
ought to be thus underſtood. But the Fathers d 
the Primitive Church thought otherwiſe about this; 
for they judged that the Waters were ſeparated 
from the earthy Particles [before the Creation] and 
covered the Face of the whole Earth; and ſo 0c 
cupied their natural Place; and then:miraculoullf 
receded, and uncovered the Earth by the Pow 
of theſe Words of Jebovab; and that to this di 
they are hindred and reſtrained, by the eſpecil 

45; h Providence 
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providence of God, from flowing back and cover- 


I ing the Face of the whole Earth as before; fo that 
a preſent Conſtitution of the Earth and Sea is by 


hem accounted a perfect Miracle. But that there 
j no great Occaſion to think it ſo much a Miracle 
we ſhall prove in Chap. xiii, where we ſhall ſhew, 
that the Inundation of the Waters, or Ocean, up- 
n the adjacent Land, is hindred by the Altitude 
nd Conſiſtence of the Earth, which if removed by 


* ſome certain Cauſes, whereof there are many, the 
*. Ocean will ſoon overflow the dry Land and cover 
oth it: whence there is manifeſtly, no need of a Mi- 


racle in the matter. Neither does the beforemen- 
joned Opinion of the Antients want it's Defects 3 
for if the Earth and Water had been once mixed 
into one Maſs ; why did not the earthly Particles 
rather ſubſide, and the Waters, being of leſs Gra- 
rity, cover the whole Earth? This they are for- 
cd to aſcribe to a fortuitous Motion and Conjun- 
@ion of the watery and earthy Particles. Theſe 
things are ſaid, by the way, to gratify ſome that 
earneſtly enquire into ſuch matters; tho? they do 
net ſo properly belong to Geography; which hath 


er i tc 
_— Regard to the Opinions of the Antients, nor 
wlll fly to Miracles in explaining the Properties 


of the Earth (c). 


CCC 


De Super ficies of the Earth is continued, but not that 
of the Waters, 


THE Superficies of that Part of the Earth Rs 
ich is raiſed above the Waters, is continued to 18 
the duperficies of the Chanel of the Sea, and that It 
again to other elevated Parts of the Earth. Alſo 


( 1 * Dr Wedward's E ſay towards a Natural Hiſtory of the 
4 4 C. | | 


the 
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the Caſpian Sea, Sc. 


PROPOSITION V. 


The Conſtitution of the Earth, far within the Fur. 
face (which is our Habitation) towards the Center, 


is uncerlain. 


SOME think that Water taketh up the lowel 
Place about the Center ; but it is more likely that 
dry Earth ſhould occupy that Place (d). Gilher 


(4) The learned and ſaga- 
cious Dr Halley, to account 
for the Changes of the Needle's 
Variation, hath ſhewed a Poſ- 
ſibility that the exterior Parts 
of the terraqueous Globe are 
formed inwardly like the con- 
cave Surface of a petrified Shell; 
and the internal as a Nucleus, 
or inner Globe, included with- 
in ours, with a fluid medium 
between, which moves along 
with it, as having the ſame 
common Center, without ſenſi- 
blyapproaching one Side or ano- 


ther, like the Globe of Saturn 


environed with his Ring. And 
< tho” (/ays he) theſe included 
Globes can be of very little 
Service to the Inhabitants 
of this outward World, nor 
can the Sun be of Service to 
them; yet ſince we ſee all 
Parts of the Creation abound 
with animate Beings, why 


* ſhould we think it ſtrange 


W 
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the Ocean, Bays and Rivers have one continue 
Superficies ; but all Waters have not, for ther 
are ſome Lakes whoſe Superficies are not Joined 
with that of the Ocean, as the Lake Parime, ang 
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was 


that the prodigious maſs of 
matter, whereof this Globe 
doth conſiſt, ſhould becapable 
of ſome other Improvementz 
than barely to ſerve to ſup- 
port it's Surface? Why may 
we not rather ſuppoſe, that 
the exceeding ſmall quantity 
of matter in reſpe& of the 
fluid ZEther, is ſo diſpoſed 
by the Almighty Wiſdom, 2 
to yield as great a Surface 
for the Uſe of living Cres 
tures, as can conſiſt with the 
Conveniency and Security d 
the whole. 

And tho* without Light 
there can be no living, Je 
there are many Ways of pro 
ducing Light which we an 
wholly ignorant of: The me 
dium itſelf may be always l. 
minous after the manner d 
our Jones Fatui: The col, 
cave Arches may in ſeven 


Places ſhine with ſuch a Sub 
s ſtance 
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II 
m 7 of Opinion that the Body of the Earth with- 
* in 1s nothing but a very hard Loadſtone; and that 


eſe exterior Parts towards the Surface, which 
ire penetrated into by digging, and on which 
erbs grow and we live, are but as it were the 
bark and Cruſt of the Earth, and the Seat of 
perpetual Generation and Corruption. The Opi- 
on of Des Cartes is not much different from this; 
or he believed there were three Strata in the Bo- 
of the Earth of divers Conſiſtences. The firſt 
nd innermoſt poſſeſſing the Center, the ſecond 
f a denſe and opake Nature, conſiſting of the 
ninuceſt Particles; the third (being replete with 
en and Animals) he ſuppoſes to be compound- 
d of Particles not ſticking ſo cloſe together. 

NEVERTHELESS, for want of Obſer- 
ation, we cannot affirm any thing for Certainty 
this Matter; and tho? it be true that in ſeveral 


1ned 
and 


Sur. 
her, 


welt 
that 
ibert 
Way 


_ ubterraneous Places, there 1s a glowing Heat, 

apable nd that Smoke and ſulphureous Fumes are ex- 

1 ed from ſeveral hot Baths : and alſo tho' Thura- 

* er affirms, that he found by Experience that 
„ tha Wc nearer they digged to the Center of the Earth, 

anti) ere was the leſs Water in Mines; yet we are ſtill 
ch a Doubt, and cannot poſitively depend upon 

om, particular Obſervation. 


Jurface 

Crea- 
th the 
rity d 


lance as inveſts the Surface been; and a Notion not ſo 
df the Sun; nor can we, with- much as ſtarted in the World 
out a Boldneſs unbecoming a * before.” 

Puloſopher, adventure to aſ- Thus far Dr Halley. How 


Light en the Impoſlibility of pe- he accounts for the Variation of 
g, ha ar Luminaries below, of the Needle from this Hypothe- 

of pro: hick we have no ſort of ſis; See the Notes upon Chap. 

ve art dea. 38. Prop. 4. of the Comparative 

he me , Thus have I ſhewn a Poſ- Part, or Philef. Tranſact. N? 

ays lu. bil of a much more ample 148. Pag. 208. and Nꝰ 195. 

ner l ration than has hitherto Pag. 564. 

e con 

ſeverd 


a Sub P RO- 


ſtance 


PROPOSITION VI. 


The Conſiſtence or Coherence of the Particles of the 
Earth is from Salt. 


THE artificial Separation of the Particles of 
Bodies demonſtrate, that in the Compoſition of the 
whole there is a certain kind of Salt which is more 
abundant in harder Bodies, as in Metals, Stones, 
Sc. (a few oily Subſtances, only excepted) (e, 
And that all folid Bodies are concreted by Salt 
is manifeſt from the artificial Petrefadtion of thok 
that are ſoft, to any Degree of Hardneſs by it 


{e) Tho' moſt ſorts of Bo- 
dies are replete with ſaline and 
vitriolic Particles, ſuch as may 
in ſome means contribute to 
their Coagulation and Conſo- 
lidation ; yet the primary and 
naturally indiviſible Corpuſcles, 
of which the Particles of all 
Bodies are compoſed, are not 
connected by ſalt or hooked 
Atoms, as ſome imagine; nor 
glewed together by Reſt, which 
35 an occult Quality or nothing, 
nor ſtick together by conſpiring 
Motions, but rather cohere and 
are united by mutual Attraction. 
So that the ſmalleſt Particles 
of matter may cohere by the 
ſtrongeſt Attractions, and compoſe 
bigger Particles of weaker Vir- 
tue; and many of theſe may co- 
here, and compoſe bigger Parti- 
cles whoſe Virtue is fill wea- 
ker. See Newton's Optics, pag. 
370. 

Hence Particles of Bodies 


which touch oneanotherin large 


Superficies's, by a ſtrong mutual 
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on Rohault's Phyſics, 


8E r. Il. 


Attraction of their Parts, con. 
poſe a Body very Hard; and i 
theſe Particles are not ſo ſtrong 
ly attracted or entangled with 
each other, the Body will be 
brittle ; if they touch one an- 
ther in leſs Superficies, the 
Body is not ſo hard, but jet 
may be more /o/id; if they only 
approach each other, without 
ſlipping one under another, the 
Body is Elaſtic, and ſprings to 
it's former Figure; if they {lp 
under each other the Body ö 
n, and eafily yields to tix 
ſtroke of the Hammer ; if they 
ſcarce touch one another the 
Body is crumbling, or ſuch whok 
Parts may be eaſily ſeparated; 
if they are ſmall, round, {lp 
pery, and eaſily agitated I 
Heat, the Body is fluid; | 
theſe.Particles are of an unequ 
Superficies, and hooked or a 
tangled one with another, the 
is the Pody flexile or pliat 
&c. See Dr Clarke's Notes f 


— — oem 


CHAP. 7. 


o 2 Coherence without 
Particles, 


The indefatigable Dr 
wawara, in his Ey towards 


y on 

e Natura! Hifory of the Earth, 
er, theſe bnably ſuppoſes all theſe 
ngs 0 ammixtures of the Particles 
ey ſl if Bodies in the Strata of the 
ody i ah, to proceed from thoſe 


range Alterations that were 
rery where made in the Ter- 
ral Globe at the Deluge, 
rden the whole Globe was 
loved, and the Particles of 
tone, Marble, and all other 
uid Foſſils diſſevered, taken 
Ip into the Water, and there 
uzined together with Sea 


| or el els, and other animal and 
er, the egetable Bodies: that at length 
plat l theſe ſubſided from the Wa- 


1, according to the Nature of 
eir Gravity; the heavieſt Bo- 
o rſt, then thoſe that were 


—— 


of Univerſal Geography. 
& that if Salt be ſeparated from Bodies, their 
Particles will no longer be cemented ; but they 


wil become Powder, which cannot be brought 
the Admixture of ſaline 
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PROPOSITION VII. 


Various kinds of Bodies are ſeveral. ways mixed lo- 
gether in the Globe of the Earth, 


IN Mines there are found Particles of Gold, 
Glyver, Lead, Sc. not gathered into a Maſs and 
zparate from others; but ſometimes mixed a- 
mong themſelves, and ſometimes with uſeleſs 
arth, in ſuch very ſmall Particles that the beſt 
udges in Metals cannot at firſt Sight diſcover 
hat ſort of Mineral is contained in ſome Me- 
aline Earths (F). Alſo in the Fields, Sand is 


ſometimes 


lighter; but all that had the 
ſame Degree of Gravity ſettled 
down at the ſame time; fo 
that thoſe Shells, or other Bo- 
dies, that were of the ſame ſpe- 
cific Gravity with Clay, Chalk, 
Sand, Sc. ſunk down together 
with them, and ſo were in- 
cloſed in the Strata of Chalk, 
Clay, Sand, or Stone, which 
their Particles formed; that at 
the general Subſidence, Metals 
and Minerals, as well thoſe 
which were amaſſed into lumps, 
as thoſe which continued aſun- 


der, and in fingle Corpuſcles, 


ſunk down to the Bottom along 
with Sand, Coal, Marble, &c. 
and ſo were lodged with the 
Strata which the Sand, Sc. 
conſtituted. That all the metal- 
lic and mineral Matter which 

29 
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ſometimes mixed with Clay or Lime, and ſome. 
times with Salt, Sc. Not long ſince at Amſterdan, 
when the Earth was digged up to the Depth of 
two hundred thirty two Feet to make a Wel! 
theſe kinds of Earth were gradually diſcovered, 
Firſt ſeven Foot of Garden Mould, then nine 
Foot of black combuſtible Earth; which is called 
Peat, (not like that they properly call Datch Turf) 
then nine Foot of ſoft Clay, then eight Foot of 
Sand and four of common Earth, then ten Fogt 
of Clay, and again four of common Earth, nen 
that ten Foot of ſuch Sand as the Foundations off 
the Houſes in Amſterdam are laid in, then two Foot 
ot Clay, next four Foot of white Gravel, the 
five Foot of dry Earth, and one Foot of Mud, 
again fourteen Foot of Sand, then three Foot of 
| ſandy Clay or Mire, afterwards five Foot of Sand 
[18 mixed with Clay, and next four Foot of Sand 
. mixed with little Sea- Shells, then there was 
1 Stratum of Clay one hundred and two Foot deep, 
11 and laſtly thirty one Foot of Gravel, where the 
1 Shaft was finiſhed, 


is now found in the Fiſſures, ted Strata, ſome elevated and 
or perpendicular Intervals of the others depreſſed, by whid 
Strata, was originally lodged in Means all the Inequalities d 
fingle Particles among the Sand, the Globe, Fiſſures, Grotto, 
c. having been detached and Mountains, Vallies, Iſland 
drawn thence by little and little the Chanel of the Sea, and il 
by the Water, which continual- others, were formed, and thi 
ly pervades the Strata; and the whole Terraqueous Glo 
that Trees, which are found in (with all it's Materials) was 
great Plenty in Moſſes, Fens, the Time of the Deluge, pit 
or Bogs, were depoſited there by nearly into the Condition tht 
the Deluge; ſo that the preſent we at this Day behold it. 80 
Earth was formed out of this Joodward's Eſay, or Phil 
promiſcuous mixed Maſs of fophical Tranſations No 2 
T4 Sand, Earth, Shells, and Me- p. 11 5. 

i tals, and of broken and diſloce: | 


PR0 


$ off 


Foot 
then 
lud 
dt of 
Sand 
Sand 
28 4 
leep, 
> the 


d and 
which 
ties af 
rottos, 


[ſands 
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PROPOSITION VIII. 


he Cavities of the Earth, and the external and in- 


ernal Diſpoſition, or Situation of it's Parts, are 
nt perpetually the ſame, but different at different 
Times. 


THE Sea not only makes many Devaſtationg 
d Changes in the Parts of the Earth, by ſome 
is Paſſages being ſtopped, and others more 
pened; but alſo that ſpirituous and ſulphureous. 
bſtance which here and there lies hid in the in- 
jor Parts, when it begins to heat and evapo- 
te, impetuouſly ſhakes the exterior Parts of the 
arth, raiſing them up, as is uſual in Earthquakes, 
nd it is probable the like Eructations may of- 


h happen in the more interior Parts of the Earth; 


hich for the moſt part we have no Notion of. 
WE ſhall treat of the mutual Changes of Land 
d Water in Chapter 18, hereafter. 


The Terraqueous Globe is divided into 


covered with Water, or raiſed a- 
bove the Waters ; and into Water. 


uh whoſe 
face is 


THE Superficies of that Part of the Earth 
ich appeareth above the Waters, is, by the In- 
flux of the Sea thus divided. 


INT O large Continents, or great Iſlands, 
ch we; ſuppoſe to be four. : 


North by 
the Hyperbo- 
rean Frozen 
and Tartaric 

4 Ocean. 
1. The 


— — bs — 
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; Eaſt by th 
1. The Old ( Europe & and is | Pacific ay 
World which 4 Aſia and dea Indian Ocay 


containeth - Africa Jon the | South by th 
Es Southern On 


an. 
Welt by th 
| Atlantic, q 
| Weſtern On 
L an. 
" Northh 
David 
Streight 
Faſt | 
the All 
tic Oceg 
2. The New Nor 2 TH bound South 
SY 


World which? and 
containeth = - 0 South eine E 


of Ma 
| lan, 
Weſt b 
the Pag 
| Ocean, 

3. THE Arctic Continent, or Groenland, is 
rounded on every Side with Seas and Streights, 

4. T HE Antarctic Continent, or Terra Aufn 


Incognita. 


. | N T O Peninſula's, or i Chee uſſes, wi 
are Parts of theſe Continents. 


Of which ſome x Africa, 
are of a round Fi- | [North and South America] 
gure, whoſe bon 7 Peloponneſus, or the Mori 
gitude and 188-9 Greece, Taurica Cher ſone|i, 
tude are almoſt Crim Tartary. 


| 
: equal, as nn, or Guzarat, 
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" Cher ſone/a Por, or Malacca in India. 


Cimba, or Julland, been to 
Holftein. | 


Others ob- 


. Corea contiguous to Tartary. 
ere are ma- & California, Jucatan, the Cherſoneſus 
2 | of Romania. 5 

LIonia [as Smyrna] Cnidus and Mindus. 


Ilaly, Greece, and proper Acbaia. 
Spain, Aſia minor, and Arabia. 
Others which | Norway, with Sweden, and Lap- 
e almoſt like land. 
peninſula's, n 7 Patagon near the Streights of 
e — |. Magellan and New Guinea. 
Indoſtan, Cochinchina, New Bri- 
t rain, Monopatapa, &c. 


Sou" 111, LN T © Ilands of which there are three 
Jy 8 _ Claſſes, viz. 
treigt 
f May! Briva: Luconia] 
n. 3 . Madagaſcar 
= Japan Borneo 


very & Iceland 


* Nova Zembla 


ea 4 ones | James Ifland] N ewfoundland] 
a, is | Sumalra California. 
eights 


Sicily Java Ende 
eee | Celeber | 


middle Cape... N Ceylon 
JHiſpaniola Candia 
— Zo. | Sardinig | Mindanao 


Gilolo, Amboina, Timor, among the 
Indian Iſlandes 
3. [Nine] ] Corfica, Majorca, Cy prus, Negropont, 
b ones 5 in the Mediterranean 
Zealand in Denmark, and Jamaica in 
| the Gulph of Mexico, 


dee the Notes upon theſe Wards in the next Chapter. 
| N Very 


. — . 
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1. The moſt remarkable Solitary 
ones, are Rhodes, Malta, 
Lemnos, St Helena, St Thomaz, 
Madera, &c. 

2. The noted Cluſters of Iſland; 
which lie near one another in 
great Numbers are 


Very many | 
ſmall ones, of 
which we rec- 
i kon N 


The Canary Iſlands The Molucca and Bats 


The Azores dana Iflands 

Cape Verd Iſlands The Philippine Iflands 

The Antilles The Ladrone Iſlands 

The Maldivia Iflands Thoſe in the Ægean Ser 

The Comoro Iſlands The Britannic Iſlands 
I. The Iflands of Solomon, 


IV. Ithmuss or narrow Necks of Land. 


That of Suez, between Africa, and Aſa. 

That of Corinth, joining the Morea to Achaia, 

That of Panama, in America, longer than any of tit 
reſt, | TY 

That between Futland and Holſtein, 

That joining Malacca to India. 
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8 EC T. III 


In which the Conftitution of the Earth, or the 
dry Part of the Terraqueous Globe, is explai- 
ned, in four Chapters. 


15 


„ 


Ohe natural Diviſion of the Earth into Parts by the. 


circumfluent Ocean. 


W494 T we ſhall exhibit in this Chapter, con- 
cerning the Diviſion of the Earth, and that 
In Chap. xv. about the Diſtribution of the Sea, will 
e of great uſe to young Students, for underſtand- 
7g, and remembring the Bonds and Situation of 
he ſeveral Countries on the Earth's Superficies : 
rierefore theſe two Chapters ought to be read 
iroughout with great Attention, and compared 
th Maps, or the artificial terreſtrial Globe. We 
ad before, in the preceding Chapter, that the 
LeTagueous Globe, as to it's conſtituent Parts, 
hay be beſt divided into a Body of a firm Con- 
lence as Earth, and a fluid matter as Water; to 
lich may be added the Atmoſphere as a circum- 
mbient Fluid or Covering. 

IN the firſt Place, we ſhall treat of the Earth, 
that Part of the Globe which hath Conſi- 


ence, ; 
FH 4 P RO- 


5 
the 


2 C 


þ 
WT 
p 
: 
| 
| 


at preſent. Nor ſhall we trouble our ſelves her 


"The Parts of the Earth, which are raiſed ab 
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PROPOSITION I. 


Part of the Earth is covered with Water, and Pai 
of it is raiſed above the Superficies of the Water, 
and ſurrounded thereby, 


THE Truth of this Propoſition is manifeſt from 
Experience. Nevertheleſs there are ſome Place 
which are now and then covered with Water, and 
at other Times dry and conſpicuous, as the Iflands 
near Norway, Scotland, and other Countries, to 
which may be added Sand- beds or Shelves, and Sex 
ſhores; but becauſe theſe are ſo ſmall in comp» 
riſon of the reſt, we ſhall take no notice of them 


with. diſputing whether the greater Part of thx 
Superficies of the Globe be taken up by Land 
or Water, but leave it to be diſcuſſed in Chap 
xvii, and conſider here only the apparent Parts d 
the Earth which we call lands. 


PROPOSITION II. 


the Waters, are not always joined together by dn 
continued Super ficies, but often ſeparated one fin 
another, and formed into Iſlands by the Interfius! 
the Sea. 1 | 


THESE may be diſtributed into five Claſs 
viz. Plats of Land, or lands, that are great, al 
Continents that are greateft ; ſome ſmall, and olle 
that are ſmalleſt; and laſtly ſome of a mid6 
Size. | 
W E ſhall treat of the Origin, and Cauſe of tht 
Iſlands in the proper Place, Chap. xvili. 


THY 


J. HA P. 8. of Univerſal Geography. 105 
TH O' all the ſeparate and apparent Parts of 
te Earth ought to be called ſands, becauſe an 
land is nothing but a Part of the dry Land every 
chere environed with Water; yet, in the common 
ay of ſpeaking, this Word is ſeldom uſed to ex- 
reſs theſe large Tracts of Land whoſe Boundaries 


by the main Ocean, (by reaſon of their vaſt Ex- 


att 
er, 


om ent) are not fo perceptible. Such as thoſe are 
ces requent! called the Terra firma, or great Conti- 
nden, which peculiar name they ought to be di- 


nds 
tl 
eg 


pa- 


ei 


eſpect of the reſt of the Iſlands, which are very 
mall in compariſon of them. Therefore we ſhall, 
n what follows, call them the Terra firma or great 
ontinents. But the word Continent is frequently 


er ed to expreſs ſeveral Parts of the Terra firma as 
tie ell as the whole. And ſometimes it is taken 
ul trictly for a Part of the Earth, on no ſide conti- 
up c0us to the Sea: Or in a large Senſe for a Country 


s ounded by the Sea on one fide, and on the other 
joined to a large Tract of the Terra firma. It is 
alſo often taken in general for a Part of the Earth 
joined to another, whether by a large or a narrow 

ract of Land. In theſe Senſes the Word Continent 
liffers-from that in which it is frequently uſed to 


xpreſs large Iſlands, 
PROPOSITION: Ht. 


Uheſe large Tracts of Land, Continents, or Terra fir- 
ma, (which you will pleaſe to cail them) are accoun- 
ted four in Number. | 


2 

ole 
fro 
ix 


iſe 
a0 
the | 

100 1. THE old World. 2. The new World, or 
erica, 3. The Northern Continent, or Terra 
Irclica, 4, The Southern Continent, or Terra 


firalis, 


thel 


10 


inguiſned by on account of their Magnitude, in 
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I 1. THE Old World (being the moſt famous 9 
1 the four, which we inhabit, and which was or 
| known to the Ancients) is divided, by the 82 
| into two Parts, which are only joined one to 3. 
1 nother by a ſmall neck of Land, whereof one ;; 
ö Africa; while Europe and Aſia jointly make the 
other. It is thus environed by the Ocean. 

ON the North by the Icy or North Sea, the 
White Sea, and the Tartaric Ocean. 
ON the Eaſt by the Great South Sen and Pi. 
W - ciſie Ocean. 

1 ON the South by the Indian Sea, the Souther 
4 and Atbiopic Ocean. 

ON the Weſt by the Allantic Sea. 

THE aforeſaid Diviſion of this Continent is 
made by the Mediterranean, and Arabian Guiph or 
Red Sea. The Diſtance of theſe two Bays, or the 
Breadth of the intervening Tract of Land bing 
about 40 German Miles; ſo that Africa wou!! 
have been an entire Terra ſirma, and numbered 
among the Continents, but for this ſmali thn. 

THE Old World is not far diſtant from Aineric 
in the Eaſt about the [/uppo/ed] Streights of A 
for Uries,] if there be ſuch ; but the leaſt [knows] 
Diſtance of Europe from America is between Me. 
way and Newfoundland. 

T HE Diſtance between the Old World, and 
the Arctic Continent is ſhorteſt about the Icy Sea]; 
alſo the Old World is not far diſtant from the South 
Continent about New Guinea, 


2. 7 HE New World, or America, thus encon- 
dy the Gen 

ON the North we are in Doubt whether ther 
be Sea or Land beyond the S!reights of Davis. 
5 ON the Eaſt jt is bounded by the Allanit 

cean. 


ON the South by the Magellanic Streigbis. I 


II car. 8. of Univerſal Geggrapbhy. 107 


ON the Weſt by the Pacific Ocean. 
nl THE New World is alſo nearly divided int 
Sea wo Iſlands at Panama and Nombre de Dios, where 
0 2- the Atlantic and Pacific Ocean are hindred from 
ez neeting by a very ſmall Ridge of Land. 

AMERIC A 1s not far diſtant from the Old 
World about the Streights of Anian [or the Sea of 
Japan]; and not far again from the Arctic Continent 
at Davis's Streigbis, and ſeparated from the South 
Continent only by the Szreights [of la Maire] and 
the Magellanic Sea. 

THE Artic and Antarctic Continents are every 
yhere environed with Sea, the former [as is ſuppoſ- 
d] with the North Sea at the Streights of Davis, 
lies or] Anian, [and the Icy Sea) ; the later with the 
South Sea, Pacific and Indian Ocean, and the Streights 
[fla Maire]. 


3. THE Arfic Continent is not far diſtant from 
he Old World [at the Icy Sea], nor from America at 
Davis's Streigbis; but it is ſeparated from the South 
ontinent by a vaſt Interval. 


4. THE Antarfic Continent is not far removed 
from the old World at the Peninſula of New Guinea, 
and ſeparated from America by the Streights of Ma- 
ellon [and la Maire], 

BUT we have not been able to find for certain 
whether the Old World, America, and the Northern 
ontinent, be each of them encompaſſed with Sea, 
ind ſeparated one from another; tho' it be very 
robable that they are, by reaſon of the ſeveral 
Bays and Entrances of Streights that run in from 
he Ocean to the Landward. Only the Southern 
ontinent hath been actually failed round, and 
herefore is certainly known to be environed on 
ll fides with Sea, and therefore ſeparated from 
e reſt, But this has not yet been done by the 
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other Parts; for men have not failed about the 
Old World much further than the S:reights of Wai. 
gats, tho? the whole Weſtern, Southern, and Ori. 
ental Shores have been viſited, and there is but 3 
ſmall Part of the North | Za/#] Coaſt that remains 
to be diſcovered (a). America allo hath been failed 


(a) All the Attempts made 
by the Eurapeans to diſcover a 
North-Eaft-Paſſage to the Ori- 
ental Countries have been hi- 
therto unſucceſsful. The Rea- 
ſon was formerly thought in a 
great meaſure owing to the 
Diſcoverers not ſteering their 
Courſe near enough the Mtb 
Pole ; being either miſled by an 
Opinion, that that Part of the 
Sea which lies betwixt Mora 
Zembla, and the Continent of 
Tartary, had been paſſable ; or 
that they might have coaſted it 
along the North of Nova Zemb/a 
and Tartary, till they had enter- 
ed the Streights of Ye, which 
could never be effected by Rea- 
ſon that moſt of theſe northern 
Coaſts are frozen up many 
Leagues from the Shore, eſpe- 
cially in the Winter, tho” in 
the open Sea it is not ſo, even 
under the Pole itſelf; ualeſs, 
for Example, upon the Approach 
of the Summer when the Froſt 
breaketh, and the Ice, which was 
congealed near 40 or 50 Leagues 
from the Shore, goes off from 
the Land and floats up and 
down in the Sea; whereby ſe- 
veral have been forced to quit 
their Deſign and ſtand back for 
their own Country. See Phils]. 
Tranſ. No. 118. Pag. 417. Big 
with this laſt notion our Coun- 
try- man Capt. Jobn Wood, the 


round 


lateſt Adventurer who attempt. 
ed the North Eaſt Paſſage, in 
the year 1676, ſteered diref 
NE from the North Cate of 
Norway, in order to fall i 
between Greenland and Nov 
Zenbla; but he could find ng 
Sea or Inlet between thole 
Countries; on the contrary, he 
obſerved the Ice to adhere in- 
movably to the Coalt of Ni 
Zembla, and that all the Egli 
and Dutch Pilots had been nl. 


taken in their Conje&ure2: « 


an open Sea thereabouts, for it 
could paſs no further this Wy 
than to the 76 Degr. of It: 
tude, on account of the le 
which muſt have then taken up 
ſome Centuries to thaw. He 
concludes therefore, that Greer: 
land and Nova Zemb/a mult be 
the ſame Continent, by Reaſon 
there was no Current found 
there, but only a ſmall Tic! 
which riſes about eight Foot, 


and ebbs back again. And ift 


ſhould be admitted, 70 the wn 
trary, that the Continent of 


and Americaare ſeparated by tit 
Ocean, yet we may now dh 


ſatisfied that the Difficulties t 
be met with in a North-Bal 
Paſſage are not be ſurmount 
ed, and poſſibly will nevet be 
attempted again. Sa/mzn's Ft 


ſent State of all Nations. Val 


Pag. 380. 
— [I forben 


DDr. as 4 an ws we 5 ic 8QVY«c.. «ca a - 


— 


th 

i. account of the Uncertainty of the Streights and 
DH. other Difficulties. This therefore is the Situation 
t of the four Continents, 

aing | 

iled PROPOSETION: F. 

1 y enumerate the great 1/lands diſperſed over the Sur- 
mp. face of the Terraqueous Globe : viz. | 

i 1 BRITAIN, comprehending England and 
„ $:11land, is ſuppoſed to be the greateſt of thoſe com- 
l u monly called Iſlands (thoſe in the preceding Pro- 
1 WY poſition excepted). It lies betwixt Europe and A- 
hoe N nerica, near France and Flanders, It is ſurrounded 
„e by the Atlantic Ocean, and it's Form is oblong. 

* 2. ZAP AN, in Maps and Globes is repreſented 
16 of leſs Magnitude than it ought to be; for they 
that have been there affirm it to be larger, or at 
tkeaſt no leſs, than Britain (b). It lies eaſtward of 
% 4% not far from China. It is ſurrounded by the 
L Pacific Ocean, and is of a curve Figure. 
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round except a Part of the Northern Shores, on 


z. LUCON1A, whichis alſo called, from it's 
Metropolis, Manilba, is the Principal of the Philip- 


[[ forbear co enlarge upon an of 7%, the Inhabitants of 
Account given us lately, as ad - both Countries doubt; becauſe 


| vices from Muſcovy, of an Ex- vaſt and inacceſſible Mountains 


pedition entered upon, under interpoſe, which hinder the 
the Command of one Capt. Ber- Communication. Neither doth 
ring, to find out this North Eai- it as yet clearly appear, whe- 
Piſage, whoſe Voyage is now ther this Land of FJeſſoe is a 
ſaid to be Printing at Moſcow 3 Part of Tartary, or Whether it 
In which he affirms, that there is by an Arm of the Sea divid- 
18 a free and open Sea to about ed from it. The Chineſe affirm 
theNorth-Eaſt Point of Tartary, that Tartary runs 300 China 
and believes it to be likewiſe Leagues beyond their famous 
Open to the Sea of China, or, as Wall; ſo that if we follow them 


lone Geographers call it, the 
Sea of Fapan.] 

(5) Whether Fapax be an 
Land or annexed to the Land 


the Country of 7e, and alſo 
Fapan, may ſeem not to be 


Iſland but annexed to Tartary. 
Phil]. Tranſ. No 118. 
Pines, 


2 ea — "a ho od 
— . ed ves Þ Me: 
* — " - VE =— 2 — 
- W 2 s —v— 26 44344 r nr. * 
1 — * 0 - 


; — 


110 The Abſolute Part Sx r. III 


Pines, which are the furtheſt, of the Oriental Iſlang,, 
on the Borders of HAſia. Some will have it to he 
larger than Britain; but they who have been there 
fay it is ſomething leſs. It is encompaſſed by the 
[great South Sca, ] and is of a curved oblong Figure, 
with many Inlets and Windings. 

4. MADAGASCAR, or the Iſland of 9. 
Laurence, lies on the eaſtern Shore of Africa not 
far from the Streights of [Babelmandel or] the Rel 
Sea. It is environed by the Indian Ocean (all the 
Sea between Africa and India being now called by 
that Name). It's Form is oblong. 

5. SUMATR 4A, thought by ſome Geogra 
phers to be the Taprobana of the Ancients, lies near 
the Borders of Aſia among the {Sunda Iſlands] not 
far from the Peninſula of Malacca (c). It ſtretches 
to a great Length, and is ſurrounded by the India 
Ocean. | | 

6. BORNEOis ſituated in the Indian Sea, not 
far from Sumatra: it's Form is almoſt round. There 
is a great Difference among Authors about it's Ex- 
tent; ſome make it's Circumference to be about 
2100 Miles, and will have it to be the greatel 
among the Indian Iflands : others but about 300. 

7. ICELAND, Part of which is ſituated n 
the Temperate, and Part in the Frigid Zone, be- 
twixt Groenland, and Norway, is encompaſſed by 
the Northern Ocean and it's Form is oblong. 

8. NEWFOUNDLAND is an Iſland adjacent to 
Canada, in North America, It is ſomething large 
than it is ſhewed in our common Maps. It is en. 

vironed by the Northern Ocean, and receiveth tht 
Sea in at a great many Creeks, 


(e) Not Sumatra but Ceylon called by the Indians Teneroſi, 

is thought, by all modern Geo- i. e. 4 Land of Delights, u 

graphers, to be the Taprobane it was repreſented by tis 
of the Ancients, And it is till Ancients. 

9 9. [7 AMEN 
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. [FAMES's or Cumberland's 1/and] lies in the 
Mrtbern Ocean near the Arctic Continent, between 
Davis and Hudſon's Streights. I have not found 
i in any Map before that of Viſcherus, printed in 
1594. It is a large Iſand of an oval Figure. 

10. MVA Zembla is ſituated between the Arctic 
minent and the Land of the Samoieds and [Oftiacs]. 
t is bounded on the North by the Icy and [ Mu ſco- 
ian] Sea, and ſeparated from Europe at the Land 
f the Samoieds by the Streights of Waygats (d). It's 
orm is oval. h 
11. CALIFORNIA may be added to theſe 
fit be an Iſland, and not a Part of America (e). 
he Dutch found in a Spaniſh Ship a large Geogra- 


t Map, in which California was repreſented as 
hes Iſand not contiguous to America, but ſurrounded 


1th the Sea. 


% Mr Wit/en tells us, in (e) Gemelli tells us, that 4 
biliſ. Tranſ. No 101. Pag. 3. Provincial at Manilha, in the 
That he had received out of year 1697. Thought Cali- 
Muſcovy, anew Map of Noa ** fornia a Part of the Conti- 
Unbla and Waygats, as it * nent; becauſe ſome Fathers 
had been diſcovered by the of the Society having gone 
expreſs Order of the Czar; * to the Mouth of the Streights 


11 by which it appears, that which is Go Leagues over, 
h Mya Zembla is not an Iſland, © and run many Leagues up it, 
6 s hitherto believed, and that * found at laſt that there was 


the Mare Glaciale is not a ** but very little Water in the 
ve but a Bay.“ Tho' Mr * Chanel, and could go no 
jen himſelf ſeems to be of further; by which he gueſ- 
ontrary Opinion afterwards, ** ſed, that long Bay had no 
nother Trayſafion No 193. Communication with the 
494. where he ſays, ** I Northern Sea to make Ca- 
ormerly thought Nova * Jifornia an Iſland.“ Collect. 
Lenbia a Continent; but I Voyages and Travels. Vol. 4. 
Wave fince been better in- Pag. 420. Father Euſebius 
emed. Therefore fince no Francis Kino is alſo of the ſame 


rafis e büps have failed beyond it, Opinion, as is underſtood from 
„ y be both joined tothe his Map communicated to the 
tie ontinent, and extended to Royal Society, Anno 1708. Ne- 
Pe Pole, for ought we can vertheleſs it is generally repre- 
7 01 crer.“ e ſented in our Maps as an Iſland. 
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PROPOSITION v. 


To enumerate the Iſlands of a middle Size ſcatter 
over the Surface of the Globe: viz. 


1. 7 AV A, one of the Sunda Iſlands betwixt It 
and New Holland, is repleniſhed with every Thin 
fit for human Life, and is a perfect earthly Par 
diſe. It is ſurrounded by the India Ocean; an 
it's Form is oblong. 

2. CUB A, one of the Antilles, betwixt Flori 
and New Spain, is encompaſſed by the Atlantic Oc 
at the Entrance into the Gaiph of Mexico. It's For 
1s oblong. 

3. AISPANIOLA lies to the South of Cil 
and is almoſt as large. It is ſurrounded by th 
North, or Atlantic, Sza, where it flows into th 
Gulph of Mexico. It is of an oval Figure, withk 
veral Notches in it. 8 

4. IRELAND lieth near Britain, towards An 
rica. It is environed by the North Sea; and it 
Form is oval. | 

5. CANDIA in the Mediterranean, near Gret 
is of an oblong Figure. 

6. SICILY lies in the Mediterranean, near [i 
It's Form is [ ſomewhat Triangular.) 

7. CEYLON, near the furtheſt Promontory 
Cormandel in India; is ſurrounded by the nut 
Ocean, and is of a round Figure. Barrius vl 
have this to be the Taprobana of the Ancients. 

8. MINDANAO, one of the Philippine [ju 
in the Pacific Ocean, is of an oval Figure. 

9. SARDINIA lies in the Mediterranean. | 
Form 1s oblong. 

10, CELEBES, an Iſland not far from Bon 
is encompaſſed by the Indian Ocean; and is d 


oblong Figure. 
1 II. FRI 
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11. FRIES LAM, not far from Iceland, may 
lo be refetred to this Claſs: 


PROPOSITION VI. 


il enumerate the ſmall Iſlands in the Globes Superficits * 
8 r 0 


i, GIL O LO, one of the Molucca Tands] is 
ſurrounded with the [ great South. Sea] and ſhaped 
ike a Horſe-Shoe, 

2. AMBOIN A, not far from Gilolo in the ſame 
Ocean; is of an oblong Figure. 

3. TIMOR, an Iſland adjoining to [Arnbems 
Land in] the Continent ; z It is one of the [Sunda 
ſands) and it's Form is round. | | 

4 FAMAICA, one of the [ Antilles] in the 
ulph of Mexico, is of an oblong Figure. 

z. Z ELAN D, an Iftand in Denmark betweett 
and and Gotland. It is ſurrounded by the. 
North-Sea, as it flows into the Baltic, and is of 
round Figure, 

6 NEGROPONT, near Greece in the Ar- 
ſpelago], is of an oblong Figure. 

„ MAFORCA, in the Mediterranean, near 

pain, [is of a quadrangular Figure]. 

8, CO RS IC A, [near Sardinia} in rhe Mediter= 

an, [is of an oval Figure]. 

9. CYP RUS, not far from the leer Aſia in the 
lediterrancan, is alſo of an oval Figure. 

10. 18 ABE LL A, one of Solomon's Iſlands, in 

e Pacific Ocean. 

THERE are ſeveral other Iſlands that might 

referred to this Claſs, but we ſhall conſider 

m among the following. 


* : PRG. 


© 60TL AND lying in the Ballic. 


— . — ts 
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PROPOSITION VII. 


There are almoſt an innumerable Multitude of ver 
little Iflands diſperſed over the Surface of ile 
Globe; among which theſe following deſerve a par- 
ticular Conſideration, 1. The celebrated Solitary 
ones. 2. Thoſe that are collected into Cluſters, and, 
for their Affinity to one another, included under on 

ame, 


THE moſt noted Solitary [lands are, Tho 
in the Mediterranean; viz. Rhodes, Malta, Yoiua, 
Minorca, Scio, Cephalonia, &c. 

THOSE in the Atlantic Ocean between Afria 
and Braſil, St, Helena, well know to Mariner, 
Aſcenſion Iſle, St Thomas's 1/le, lying in the Equator, 

MADER A which lies off the Streights d 
Gibraltar, towards America. 

ZOCOTR A lying before the [Sireights of Bu 
belmandel]. | 


PARADON, ſuppoſed by the Portugueſe Si. 
lors (as Linſchoten relates) to lie about a hundred 
Miles Weſt of the Canaries, hath this peculiar P 
perty, that it is ſometimes perceptable, but for tis 
moſt part inviſible ; ſo that ſeveral Geograpien 
diſpute it's Exiſtence, They tell us it's Fields an 
green and fertile, and that the Inhabitants ar 
Chriſtians, but they know not from what Nati 
they are deſcended, or what Language they uk 
The Spaniards once made a Voyage from the ( 
aries to ſeek it, but could never find it: Ther 
fore ſome have thought it to be an Illuſion, « 
Apparition; others will have it to be ſeen of 
ſome certain Days of the Year, and at ode 
Times to be covered with a Cloud. The wit 


Story ſeems to me fabulous and fooliſh. 
| "*FLOY 
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FLOATING Iſlands ought alſo to be rec- 

koned among theſe; for which ſee Chapter xviii. 

PROPOSITION VIII. 


I enumerate the C luſters of Hands in the ſeveral 
| Parts of the Globe. | | 


WE generally call theſe Cluſters of lands, having 
o better Name to expreſs them by, ſuch as: 

1. THE Canaries, formerly called the For- 
unate Iſlands, which lie in the Atlantic Ocean, neat 
he Weſtern Shore of Africa, over againſt Mount 
u. They are [Seven] in Number, not reckon: 

g the Salvages. e | | 

a. THE Azores, of Flandrian Iſlands, betwixt 
urope and America, in the Weftern Ocean; they 
e accounted Nine in Number. | 

3. THE Iflands of Cape Verd, or the Heſpe- 
ei of the Ancients, lie in the Atlantic Ocean, 

r the Weſtern Shore of Africa, over againſt 
e Verd. Theſe are Ten in Number. | 

4 THE Maldivia [lands lie in the Indian Ocean, 

far from the Coaſt of Malabar in India, and ex- 

8 North-Weſt from the ſecond Degree of South 
llude, to the ſeventh Degree of North Latitude. 

ar Number is very uncertain, ſome reckoning them 
Thouſand; and others twelve Thouſand. Narrow 
gels, which ſeem to be worn by the Currents, 

rate them one from another, of which ſome are 

a Stones-caſt over. 01 | 
. 7H E Antilles comprehending] 1. The Lucaios 

dabama Iſlands, fituated between Cape Florida 
Cuba, are remarkable in being one of them 
d Salvador) the firſt Land ſeen by Columbus, 
firſt of the Europeans that diſcovered America. 
Chief of them is Lucayo, from whence the 
are named ¶ being of * larger fort, about ſeven 
| 2 in 
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in Number], 2. [The Virgin Caribee, or Leewar 
Iſlands] between Hiſpaniola and the Old World 

. [The Stotovento and Bermudas Iſlands] to which 
are referred all thoſe in the Gulph of Mexico. 

6. T HE [Comoro and Admiralty Iſlands] lie be. 
tween Madagaſcar and Africa. 

7. THE Molucco [and Sunda] Iſlands are many 
in Number, of which five are particularly calle 
[Spice [lands]. They are ſurrounded by the nd 
Sea. 

8. FEE. Told and new] Philippine 1/lands ner 
the remote Parts of Aſia, are almoſt innumerabt. 

9. T HE Banda ones, and others betwixt J. 
va and [Timor], 

io, I HE Egean Hands, or thoſe in the Ari 
Pelago. | 

11. THE Japan Iſlands. 
2. [PRINCE William's Iſlands] or thoſe d 
Solomon in the Pacific Ocean. 

13. THE Ladrone Iſlands, in the fame Ocem, 
14, THE Briifþ . or thoſe about En 
land and Scotland. 
13. THE. Iſlands of Terra del Tuego, bernet 
the Streiglits of Magellan and thoſe of la Maire. 

T O theſe may be referred ſuch Iſlands as a 
found in large Rivers, as thoſe in the Nile in 4 
ca, the Wolga, St Laurence in Canada, and in otit 
Rivers: Alſo thoſe obſerved in Lakes or Morat 
ſuch as are in the Moraſs of Lambre in Africa, u 
in the Lakes of South America. 

WE do not here reckon thoſe Iſlands, that 
great Numbers are ftretched along the Shore 
ſome Countries, as Norway, Chins, Braſil, Da 
Streigbis, &c. | 


Pi 
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PROPOSHETION I 


Zeſides theſe Iſlands there are other Parts of the Earth, 
whoſe Surfaces are different in Shape or Figure; 
ſuch as Peninſula's and Iſthmuſſes, | 


A Peninſula, called by the Greeks Cberſoneſus, is 
4 Part of the Earth joined to another by a narrow 
Neck of Land, and on every Side elſe encompaſ- 
fed with the Sea. That narrow Tract or ſtrait Paſ- 
hee, whereby one Country hath communication 
th another by Land, is called an Ibmus. We 
uſt alſo here obſerve thoſe Parts of the Earth that 
re ſtretched out into the Sea, but are joined by a 
ger Tract to the main Land, for ſuch extended 
Parts from a Species of Peninſula's and may in ſome 
nſe he ſo called. 

SUCH are Italy, Spain, part of England, Greece 
nd proper Achaia, Afia minor, Norway with Swe- 
n and Lapland, Indoſtan, New Guinea in the South 
otinent, [New Holland] New Britain, and [New 
wtland) in America, Cambodia, Patagon, the ex- 
eam Parts of Africa, &c. 


PROPOSITION X. 


0 enumerate the Peninſula“s. 


THESE Peninſula's are oblong, viz. 
1. CHERSONESA d'or, or Malacca, conti- 
ous to India. . HER 

| h CIMB RICA, or | Futland, contiguous to 
Vein. | | 
3. CALIFORNIA, on the Weſtern Shore 
North America, is thought, by ſome, to be a 
= but commonly repreſented in our Maps as 
ſand, ö : 


13 _ +& ea 
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4. YUCATAN, in the Bay of Mexico, contigy. 
ous to New Spain. 

8. THE Cherſoneſus of Romania, near the Ht. 
leſpont. 

6. CORE A, was formerly thought to be an 
Iſland, and not a Peninſula, In ſome Maps I have 
ſeen it joined to Tartary, and in others ſurrounded 
with the Sea. Nevertheleſs, the lateſt Obſervations 
make it a Penjnſula ; but even now it is not ſetth 
among Geographers. 

7. T O theſe may be added the three ſmall ones 
of lonia in leſſer Aſia [or Smyrna], Melaſſo, and Hal: 
carnaſſus. 

THESE Six Peninſula's are roundiſh, viz, 

1. AFRICA a great Part of the old World, 
ſurrounded by the Mediterranean, Atlantic, At. 
pic, Indian, and Red Sea, It is joined to 4jia by 
a narrow Neck of Land near egypt. 

2. 3. NORTH and South America viz. Mexico and 
Peru. They are joined together by the Streight 
of Panama. 

4. PELOPONNESUS, now called the Morea 
a Part of Greece. 

5. TAURIC A Cherſoneſus, now called [Cri 
Tartary] in the Black Sca, near the Streights of Caſi 

6. CAMBAYA, or Guzarat, in India. 


PROPOSITION XI. 


Were are as many Iſthmus's as Peninſula? 's, 750% 
moſt nole are, 


1. THAT of Suez, which joins Africa to Aj 

2. THAT of Corinth, which joins the [Mn 
to Acbaia.] 

3. THAT of Panama, which joins North 4 
rica to South America. 
4. THAT joining Malacca to India. And, 
$: THAT Joining [Crim to aha: I 


Of Mountains in general, 


ANY Things occur worthy of particular 

Notice, in explaining the Natue of Moun- 

tains, and therefore they are copiouſly handled by 

Geographical Writers, eſpecially the Computation of 

their Altitudes, becauſe they ſeem to many to make 
zgainft the Earth's Rotundity. 


PROPOSITION I. 


4 Mountain is an elevated Part of the day Land, over. 
topping the adjacent Country; and a Hill or Cliff 
' a ſmall kind of Mountain, A Promontory, is a 
Mountain ſtretching itſelf into the Sea, and Rocks 
are Stones raiſed above the Sea or Land, in the 
Form of Mountains. | 


WE muſt know that all the Parts of the Earth 
wich appear plain, are not exactly of the ſame 
Altitude, but commonly elevated towards the In- 
land Parts, and depreſſed towards the Sea Shores, 
a5 15 manifeſt from the Origin and Courſe of Ri- 
vers; for that Part towards which they flow, is al- 
ways more depreſſed than that where they fpring z 
and Fountains ſeldom are increaſed into Rivers, 
unleſs they take their Origin from Mediterranean 
or inland, Countries: which ſhews, that thoſe Coun- 
tries are more elevated than the Maritime Parts. 
v0 Bohemia is known to be higher than Holſtein, be- 

F4- cauſe 


into the later. Alſo from the Danube, and Meſer, 
the Rhine, and the Moſelle, we perceive the greater 
Altitude of thoſe inland Countries, from whence 
they flow. For this reaſon, Switzerland and the 


tudes of Mountains. 
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cauſe the River Elbe riſes in the former, and fall; 


Country of the Griſons, are accounted the higheſt 
Lands in Europe; becauſe the Rhine, the Danube, 
and the Rhone, derive their ſource from them, 
Moreover, the inland Countries are elevated above 
the maritime Parts, according to the different De. 
clivity and Rapidity of the Rivers. | 
HERE follow ſome Problems, by which we 
may form a Judgment upon the controverſial Wri. 
tings handed down to us, about the different Alt: 


PROPOSITION IL 
To take the Height of a Mountain by Allimetry, 


THIS is performed the fame Way as we 
take the Height of a Tower, provided the very 
Top of the Mountain be perceptible by any 
Mark. e =» 

LET AB (Fig. 12.) be the Altitude of a 
Mountain, A the Foot of it, B the Mark ſeen at 
the Top. Take the Line FC at a convenient 
Diſtance, ſo that neither of the Angles A F C cr 
ACF may be very acute, but nearly equal. Lt 
the Angles BFC and BCF be obſerved; and 
the Sum of their Degrees being taken from 160 
the Remainder will give the Angle CBF ( 
Then let CF the Diſtance of the two Stations be 
accurately meaſured ; which done, ſay, as the Sint 
of the Angle FBC, to the Sine of the Ang| 
CFB: (or of FCB: it you would find F B) © 


(e) By Article 14. of Chap. ii. above. 
| MINN B 
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C to BC the Diſtance of the Top of the 

fountain from C. Then {with a Teleſcope fixed 
„ Vadrant or otherwiſe) take the Angle BC A, 
Ind you will have alſo the Angle ABC, becauſe 

e Triangle CAB is rectangular * 
THEREFORE in the Triangle A B C, As 
he Radius T0000000, is to the Sine of the Angle 
C A: fo is the Diſtance B C, to the perpendi- 
ilar Altitude of the Mountain A B. 

FOR Example, Let us ſuppoſe that Xenagoras, 
he Son of Eumelus, uſed ſome ſuch Method as 
is to find the Height of the Mountain Olympus, 

mich he is ſaid to have meaſured exactly. Where- 
ore if he found the Angle BF C 84 degr. 18 min. 
id the Angle BC F 85 degr. 34 min. then was 

BF 10 der. 8 min, And ſuppoſe, by meaſuring, 
r ſome other Method, he found FC 1200 Grecian 
et, or 2 Furlongs. "Therefore as the Sine of 
e Angle CBF 10 degr. 8 min. 17594. 15 to the 
ine of the Angle BCF 85 degr. 34 min. 99701: 
o is CF 1200 Feet to B F 6800 Feet, the Diſtance 
Tom the Top, Likewiſe the Angle BF A being 
und, by ſome 1nſtrument then in Uſe to be 63 degr. 
0 min, by ſaying, in the Triangle FAB, As 
ad, 100000 to the Sine of the Angle BFA 89500: 
is FB 6800 to AB 6096 Feet, the Altitude 
f Mount Olympus, But 600 Feet make a Grecian 
riong z therefore dividing 6096 by 600, the 
Quotient, 10 Furlongs 96 Feet, is the Height 
f Mount Olympus in Grecian Meaſire, as Xena- 
ras found it. Note, Each of theſe F urlongs 1 is about 
6 of a German Mile. 

ARISTOTLE and ſeveral others ar that 
is Mountain, Olympus, is ſo high, that there is 
o Rain, nor the leaſt Motion of Air upon the 
op of it; which he, and the Ancients underſtood 


* By Article 14 of Chap. ii. above, 


from 
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from their finding the Draughts of Letters mag 
in Aſhes, which had been regularly ſcattered, 9 
remain entire and freſh as they were at firſt, wi. 


out being either confuſed or defaced in many 
Years ; therefore they ſuppoſed it to be raiſed x, 
bove the ſecond Region of the Air. | 

THERE is alſo another Method of taking 
the Altitude of Mountains, by two Stations in the 
ſame Plane, with the perpendicular Height o 
the Mountain; but this is ſubject to Error becauſe 
of the ſmall Difference of the Angles (b). 


(5) There is a very pleaſant 
and expeditious Method of tak- 
Ing the Height of Mountains by 


the Barometer, thus: It is to 


be obſerved how many Inches 
or Parts of Inches the Quick- 
filver is depreſſed at the Top of 


the Mountain, we have a mind 


to meaſure, below the Altitude 
it hath acquired, at the ſame 
Time, at the Bottom or Su- 
Perficies of the Sea; from 
whence the trye Height of the 
Mountain is found by an eſta- 
bliſhed Proportion. This Pro- 
portion may be known by the 
Table we have added below to 
Chap. xix. Prop. 7. Alſo, by 


this Table, the Height of the 


Qaickſilver at the Surface of the 
Sea may be found, by obſerving 
it's Height at any Place, whoſe 
Altitude above theSea is known. 
But this is to be obſerved, that 
the Altitudes found this way 


will be more accurate, the near- 


er the Height of the Quickſilver 

is to 28 French Inches or ta 
2917 Enpliſþþ. | 
Farin"s Appendix. 

This way of taking the 

Height of Mountains, is very 


which ſometimes changes 


ALS0 


expeditious and pleaſant, » 
Dr Farin faith, and with du 
care may be very uſeful to {: 
veral purpoſes ; particularly i 
meaſuring the Height of 1/anl 
above the Sea, by two Obler 
vers, with well adjuſted By 
meters; and at the ſame [ſtay 
of time, obſerving the Bun 
metrical Heights, by the St 
ſide, and on the higheſt ?; 
of the and. So alſo it m 
ſerve to give an Eſtimate oft 
Height of a Fountain, or N 
ver, that we would have ca 
veyed to ſome Miles Diltand 
But in all thoſe Experiments, 
is neceſſary that the Baron! 
(as I ſaid) ſhould be well adjil 
ed, and (if two Obſerve 
that the Obſervations ſhould! 
made at the ſame time, to 
vent errors that may ariſe fi 
errors in the Barometer, 
from the Alteration of | 
Weight of the Atmoſpitn 


the very time of Obſervain 
if we are not ſpeedy therelb 

For the Diſcovery of a Mi 
tain's or any other, Height, » 


| tri 
_ 


Obſervations in Snotoden- Hill) 
oncludes, that the Quickſilver 
deſcends a Tenth of an Inch, 
very 30 Yards of Aſcent. And 
Dr Dirham (by good Obſerva- 
ions on the Monument in Lon- 
pn) reckons 82 Feet for every 
nth of an Inch. Vid. Zow- 
bory's Abridg. Vol. 2. p. 13» 
Ye. Zut by very nice Obſer- 
[ops he afterwards made 


1 
blen 


cn Ar. 9. of Univerſal Geography. 

ALSO having the Height of a Tower given, 
and it's Diſtance from the Mountain, we may 
more accurately find the Height of the Mountain 
it{elf; thus, ſuppoſe F to be a Tower 300 Foot 
high, and from it's Top, or ſome convenient 
Place, let BFP be obſerved to be 83 degr. 30 min. 
then will BP be found to be 5796 Feet, to which 
the Height of the Tower is to be added: PA. 


PROPOSITION III. 


The perſpicuous Altitude of a Mountain being given, to 
find what Diſtance we are from it; by a Quadrant 
[Theodolite] or any other Surveying Inſtrument, 
for taking Heights or Angles. 


LET the Height of the Mountain AB be 
nown beforehand, by the Obſervations of others, 
to be 10 Grecian Furlongs 96 Feet, or 6096 Feet. 
And let the Place of Obſervation be at F; (Fig. 
33.) the Diſtance F A is ſuppoſed to be required, 
Let the Angle BF A by a Quadrant or [Theodolite] 
be found 63 degr. 30 min. 
angled Triangle BA F, where three Things are 
given, it will be as the Radius 100000 is to the 

angent of the Angle A B F 26 degr. 30 min. 49858: 
o is AB 6096 to AF 3040 Feet, or 5 Furlongs 
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Then in the right- 


with excellent Inſtruments at 
divers Altitudes in St Pauly 
Dome, and when the Barometer 
was at a different Height, he 
found, at near go Feet, the 
Quickſilver ſunk 15, and at 
ſomewhat leſs than double, and 
treble that Height, & and 5, 
according to Dr Halley's Table, 
ibid. p. 16, and Mr Coffini's 
re ſetred to in this Note (o). 

| 40 Feet 
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40 Feet, the Diſtance required between the Place 


oOf Obſervation and the Mountain. 


THERE are ſome Inſtruments by which you 
may perform this, without making uſe of the 
Canon of Sines, &c. as is apparent from their De. 
{cription, but the Reſult is this way leſs accurate, 


for Want of Exactneſs in the Lines of Propor. 


tion. 

Note. In both theſe Problems we have taken 
the Diſtance F A for a right Line, becauſe of the 
ſmall Difference between it and a Curve ; but 
ſhall conſider it as Part of the Periphery of the 
Earth in the following Methods. 


PROPOSITION IV. 


Having the Diſtance between a Mountain and the 
Place where it's Top may be firſt ſeen, given: t1 


find Geographically the Height of the Mountain. 


LET us take, for Example, the prodigious 


high Mountain in the Iſland of Teneriff, one of the 


Canaries, commonly called the Pike of Tenerif. 
Let AFC, (Fig. 14.) whoſe Center is R, be the 
Periphery of the Earth, or the Meridian of the 
Mountain, and let AB be the Mountain itfſelt, 
Draw from B the right Line BF a Tangent to the 
Periphery, and F will be the firſt or laſt Point 
from which the Top of the Mountain can be ſeen, 
(Then Draw RF) Mariners affirm, that they firſt 
diſcover the Top of this Mountain when they are 
4 Degr. of the Meridian diſtant from it (and they 
need not be at a loſs for finding the Diſtance from 
any Mountain in Degrees when they are failing 
under the ſame Meridian it is in). Therefore, ſup- 
poſing their Relation to be true, and the fir 
viſual Ray BF to come in a direct Line from 
the Top B, let us endeavour to find out the * 

tude 


nude of the Mountain. In the Triangle B R F there 
| ire three Things known. 1. RF the Semidiame- 

ter of the Earth. 2. The Right-angle B F R. And 
3. Becauſe the Arch FA is 4 Degr. the Angle 
BR F is alſo 4. Degr. Therefore ſay, As the Ra- 
dius (100000000) is to the Secant of the Angle 


Miles or 860 German Miles) to RB (3448 1talian 
| Miles or 860 German Miles); ſubſtract RA (3440 
or 860) and there will remain BA (8 Halian Miles, 
or 2 German Miles, for the Height of the Moun- 
| tain [which is extraordinary, and even above the 
Computations of the Antients]. Therefore we mult 
know that there are two Things aſſumed as Truths 
which are actually falſe, 1. It is ſuppoſed that the 
Ray of Light which firſt ſtrikes the Eye, comes 
from B in a right Line, when it is known on the 
contrary to be curved, or refracted, by Reaſon of 
the Denſity of the Atmoſphere. For a Right 
Line cannot be drawn from the Top B to F (F A 
being 4 Degr.) without paſſing. thro? a Part of 
the Earth, and therefore the Top B cannot be 
ken in a right Line from the Place F, but by 
tie bowed Ray BT F, being the firft of the re- 
iracted Rays that can touch F. From whence 
we way reaſonably infer, that this Refraction cauſes 
the Mountain to be diſcovered ſooner by 1 Degr. 
(or 15 German Miles) than if there had been no Re- 
fraction at all; ſo that ſuppoſing A F but 3 Degr. 
the Height of the Mountain will be found but 40 
Furlongs, or 5 Italian Miles. 2. It is to be con- 
ldered, that Sailors allow themſelves a Liberty of 
ſpeaking largely, eſpecially about their Diſtances; 
if therefore, in Conſideration of this, we deduct 


„ CD wo 


- r © SD == «> -. ox 


then will the Altitude of the Mountain AB be 


LY”) 


$44 


* 
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BRF 4 Degr. (10024419) ſo is RF (3440 Italia 


half a Degr. more, and ſuppoſe the Top firſt ſeen, 
at 2: Degr. or 38 German Miles equal to FA; 


2 found 
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found by the former Calculation to be a Mit 
or thereabouts. | | 

I F a Mountain be firſt ſeen at 2 Degr. diſtance, 
(ſetting aſide the Refraction) it will be found 2 Italia 
Miles high; but if at 1 Degr. or 15 German Mile, 
it will be half an Italian Mile, or 5 Furlongs high 


* 


To this Purpoſe is calculated the following Table. 


12 1 


134117 [18; x 24 | 29] 


If the Altitude of |, Ger. 
a Mountain be 3M1l. 
Then it will be ſeen | * 42 
at the Diſtance of 


i 
i 
: : 
| | 


| BUT theſe are all to be underſtood without 
| Refraction, whereby the apparent Height and 
Diſtance is generally increaſed, as may be {n 
| by the Figure; where the refracted Ray T F being 
1 produced to N, gives the apparent Altitude N A, 


PROPOSITION v. 


Having the Altitude of a Mountain given, to ful 
5 Geographically ils Diſtance from the Place, when 
| it may be firſt ſeen, | 


_ THIS is but the converſe of the laſt Propoſi 
tion, and may be had from the foregoing Table: 
but Calculation will give a more accurate Solution, 
LET therefore AB be the Height of a Moun- 
tain given, and ſuppoſe it to be firſt ſeen at F, to 
find the Diſtance AF. (Fig. 14.) In the right an. 
gled Triangle BFR, the Angle F is a right An 
gle, and the two Sides FR, RB are given, the 
ormer being the Semidiameter of the Earth. and 
6 the later the ſame added to A B, which ſuppoſe 
"if half a German Mile; ſo that RF or RA * 
| | 9 0 


— — —— ꝗ— — tn 


* — 
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60 Miles, BR will be 8604. Therefore ſay, as 
; $605 is to FR 860: ſo is the Radius t0000000 
\ the Sine of the Angle RB F 9994186. 88 degr. 
nin, 40 ſec. Wherefore BR F or the Arch A F 
"ill be 1. degr. 57 min. 20 ſec. which being turned 
to German Miles make 293, the Diſtance from 
hence a Mountain whoſe Altitude is half a Mile, 
y be firſt ſeen without any Refraction, upon 
hich Account we may add 8 Miles, ſo that it may 
actually ſeen 37% Miles off. But the Refraction 
ries according to the different Altitude of the Sun, 
the different Denſity of the Air, when the Sun, 
below the Horizon; as we ſhall ſhew more at 
rge, when we come to treat of the Atmoſphere 3 
d in the third Part of this Book, where we ſhall 


J iſcourſe of the viſible Horizon. 
2 PROPOSITION VI. 
x 


be Length of the Shadow of a Mountain, and the 
Altitude of the Sun at the ſame Time, being given, 
to find the Altitude of the Mountain. 


WE propoſe this Problem more for the Anti- 
ty and Elegancy of it, than for any Accuracy 
e believe to be in the Method. Plutarch and 
lin have writ, that Mount Atbos, on the Mace- 
nan Shore, is ſo high, as that it overſhadoweth 
elle of Lemnos, [now called Stalimene] as far as the 
Warket-place of the City of Myrrbina [or Lemnos], 
hen the Sun is in the Summer Solſtice ; where the 
tent Inhabitants for the Curioſity of the Appear- 
ce erected a Brazen Calf, at the termination of 
e Shadow, as is teſtified by the old Greek Mo- 
Mich, which may be thus Engliſhed. 


Mount 


— IEP... 
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Paces, or 87 Halian Miles, but neither he nor any 
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Mount Atho's Shadoto covers half 
The Bulk of Lemno's molten Calf. (c) 


PLINT writes, that the Diſtance between 
Athos and the Ifle of Lemnos, was accounted 87000 


other Author have determined 'the Altitude of the 
Sun, at the Time of this Shadow; tho? it is pro 
bable, it was projected upon the Town of Myrrbin 
when Mount Athos, a little before Sun-ſet, begy 
to intercept their View of the Sun-Beams ; the 
Sun being then in the fame vertical Circle, which 
paſſeth over Alhos and Myrrhina (becauſe Atho 
fituated weſtward of Myrrbina). We may {up 
poſe the Sun to have been almoſt in the very Hy 
rizon of Myrrhina F O, and ſo the Ray OF, pil 
fing the Top of the Mountain, to have projet 
the Shadow AF (Fig. 13). Here OF is a Tu 
gent to the Periphery, and from having the Ang 
FB R given, and alſo FR, (or F A in the Trias 
gle, BAF taken as a right Line) BA will i 
found to be 8 Furlongs, or 1 Talian Mile for ti 
Height of a Mountain. But becauſe in this Pol 
tion of the Sun, the Shadow would be infinite 
continued, and therefore it's Extent could not 
obſerved ; and as the Interpoſition of the Hou 
in the Town, would alſo intercept the neighbout 
ing Rays, to thoſe that bounded the Shadow; then 
fore, we mult allow the Sun to have been elevat 
at leaſt 2 Degr. above the Horizon of Myrrhm 


(c) "ASo; N Lei FAgued 
anjuvias Pos. | 

Mr Salmon looks upon this to 
be a very ridiculous Aſſertion, 
and tells us that there never was 
a Shadow diſcernable at 10 Miles 
Diſtance from the Hill that made 
it. But, in oppoſition to this, 
Mr Edens ſays, that he actually 


ſaw the Shadow of the Pile! 

eneriff upon the Sea reaclil 
over the Iſland Gomera, and ; 
Shadow of the upper Part, * 
of the Sugarloaf to be imptiſ 
like another Pike in the Sky! 
ſelf. See Salmon's Preſent Sl 
of all Nat. Vol. 5. Pag. 396 
Phils}. Tranſ. No 345 · Pag | 


CHAP. 9. / Univerſal Geography. 129 
For Example, to S; ſo that S FO may be 2 Degr. 
and SF a Ray of the Sun paſſing the Vertex of the 
Mountain T, and terminating the Shadow in F. 
THEREFORE in the oblique angled Tri- 
angle RFT, the Angle TFR 92 Degr. and 
FRT 1 degr. 6 min, (i. e. the Diſtance F A 87 Ha- 
lan Miles, turned into Degr.) hence FI R 86 degr. 
54min, and alſo the Semidiameter FR, 860 Ger- 
nan Miles, being all given; the Side T R may be 
found by this Proportion. As the Sine of the An- 
ge FIT R 86 degr. 54 min. is to the Sine of the An- 
ge T FR 92 degr. ſo is FR 860, to RT 861 Ger- 
an Miles. So that AT, the Altitude of Mount 
ſlboß, is x German Mile, or 32 Furlongs, which 
5 too much; for the Grecians account it not above 
Furlongs. 

F we aſſume the Altitude of the Sun to be but 
ne Degr. the Altitude of the Mountain will be 
und but 20 Furlongs. : 


ing | 
* BUT Pliny, I ſuppoſe, has given us too large 
11 8 Diſtance betwixt Athos and Myrrbhina, which may 
aps be a Reaſon, that too great a Height ariſes 


po om this Calculation: and in moſt of our modern 
aps of Greece, the Diſtance F A ſeems to be but 
out 55 Talian Miles; wherefore the Angle FR T 
lou il de but about 55 min. So that ſuppoſing the 
ns Altitude to be 1 dzgr.' 30 min. the Angle TFR 
tren be 91 degr. 30 min. and FT R 87 degr. 35 min. 
herefore in the Triangle FRT, as the Sine of the 
gle FRT 87 degr. 35 min. is to the Sine of the 
pele TFR 91 degr. 30 min. ſo is F R 860 to RT. 
e in the Triangle TFA right angled at A, 
reac FA will be 1 degr. 30 min. and FA, ſuppoſed 
git Line, 55 Miles, from whence the Height 
mp will be found by this Proportion. As the Ra- 
e 8s to the Tangent of the Angle TFA, 1 degr. 
mn, ſo is FA 55 Miles to AT, the Altitude of 
Mountain. | 
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Work, we ſhall refer them to Chapter xxx. 
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T O this Place belongs the Solution of this Pro. 
blem, viz. Having the difference of Time he. 
tween the Sun's riſing (or ſetting) on the Top of 2 
Mountain, and it's firſt Appearance to (or Occul. 
tation from) an Obſerver at the Bottom, to find, 
if required, the Height of the Mountain ; and con. 
verſly, having the Height of the Mountain, to find 
this difference of Time. Ariſtotle and Pliny, have, 
by this Method of Calculation, ſuppoſed ſome 
Mountains to be of incredible Altitudes, as ap. 
pears from their Writings. However, fince tie 
Solution of theſe Problems depends upon another, 
which we have referred to the ſecond Part of this 


PROPOSITION VII. 


The higheſt Mountains have no ſenſible Proportion i 
the Semidiameler of the Earth; or ſo little, thi 
their Altitude no more affefts it's Rotyndity, thans 
ſpeck or particle of Duſt upon the Surface of ih 
artificial Globe does it's Rotundity. | 


W E have ſhewed, that the Mountain in the 
Iſland of Teneriſt, called the Pike, is at moſt no 
higher than a German Mile, or a German Mile and 
a half; and we are aſſured, that there are but fey 
Mountains in the World higher than that: Ther: 
fore ſince the Earth's Semidiameter is 860 fud 
Miles, the Altitude of this high Mountain is to tis 
Earth's Semidiameter as 1 to 860. But few Mou 
tains are of this Height, moſt of them not excett 
ing a quarter of a Mile; wherefore they no mot 
obſtruct the Earth's ſpherical Figure, than tis 
ſmall inequality obſerved in Globes turned arti 
cially, does their Rotundity; and Nature hath 1 

3 


Celderland, &c. 


% Tho! the Body of the 
oon be three times as little as 
> Farth, and the Protuberan- 
or Mountains upon her Sur- 
e, three times as high as the 
pieſtupon the Earth's Surface; 
When ſhe is at the full, and 
ered with the naked Eye, 
cannot perceive that theſe 

ountains in the leaſt ob- 
ct, or deface her apparent 
tundity. On the contrary, 
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yet been able to produce a Body of an exact Geo- 
metrical Roundneſs (d). | | 


K 2 


131 


PROPOSITION VIII. 
To explain the Origin of Mountains, 


THIS is a great Queſtion with ſome Philoſo- 
phers, but others think it ſuperfluous, and not fit 
to be enquired into; becauſe they ſuppoſe Moun- 
ins to have had a Being ever ſince the Creation. 
Nevertheleſs Hiſtory acquaints us, that not a few 
Mountains have been undermined by interior 
Ruins, and ſunk down into ſubterraneous Chaſms 
nd Receptacles, or waſted by ſome other Means; 
0 that ſince we can perceive a natural Decay and 
orruption of them, we may judge they do not 
roceed from a ſupernatural Origin. 
hat ſeveral Mountains were raiſed ſucceſſively, and 
ſeveral Times, is apparent from the Quantities of 
ea-ſhells that are found in ſome of them, as in thoſe 
Such Mountains as theſe ſeem 
be generated by a rapid Wind, carrying Sand 
nd Gravel by Degrees into the form of the Moun- 
in, which is afterwards ſoaked and made ſolid by 
e Rain, This is to be underſtood in little Moun- 
Ins, as to the very large ones it is probable, they 


Moreover, 


when ſhe is viewed thro” a good 
Teleſcope, we can ſee the out- 
ward Edge of her Diſk notched 
and made rugged, by the Tops of 
the Mountains riſing far above 
the other Parts of the Surface 5 
which need not ſeem ſtrange, 
when the beſt poliſhed Globe 
that ever was made, bein 

viewed thro' a good Microſ- 
cope, is found not to be free 
from ſuch Rugolities. 


are 
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are of the ſame Age and Origin with the Earth it. 
ſelf. They that argue more Theologically, ſup. 
Wn poſe the Globe of the Earth to have been at firſt 
it created perfectly round, and with a ſoft Surface, 
1 without any eminent Parts or Mountains, without 
Li any Fiſſures or Grottos ; and afterwards, when 
GO D commanded the Waters 10 be gathered together 
in one Place, then there were Chanels made to re. 
ceive the Waters, and the Earth that was removed 
out of theſe Chanels, was converted into Moun- 
tains, But we leave it to them to prove, whether 
the Mountains be ſo many, and ſo large, as to fil 
all the Chanels of the Sea (e). 


PROPOSFIION' K. 


To explain the Cauſes, why Rain, Miſts, and Snou, 
are frequent upon the Tops of the Mountains; whn 
in the neighbouring Vallies, the Air is ſerene all 
calm without any ſuch Meteors. 


WE are informed by thoſe, that have travelld 
over the Mountaitſs of Afia, Peru, and other Coun 
| tries, 


(e) © Dr Wordavard, in his them all, and conſtituted: 
* Eflay towards a Natural Hi- fluid Sphere environing th 
« ſtory of the Farth, propoſes © whole Globe. That afte 
to prove, that the Strata at ſome Time the Strata wer 
© firſt, whether of Stone, of broken on all ſides of tit 
© Chalk, of Coal, of Earth, or Globe: that they were di 
© whatever other Matter they located and their Situatil 
© conſiſted of, (lying each up- varied, being elevated i 
© on other) were all originally * ſome Places, and depreli 
parallel: that they were plain, in others. That the Ineq# 
even, and regular; and the lities and Irregularities ofts 
« Surface of the Earth like- © 'Terreftrial Globe, were di 
< wiſe even and ſpherical : that ed by this Means: date tit 
they were continuous, and Original from this Din 
© not interrupted or broken: © tion, and are entirely ol 
and that the whole Maſs of © unto it. That the m0 


* the Water lay then above * eminent Parts of the EF 


! @ 6A 
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tries, that while they were on their Tops, they 
were frequently attacked with Showers of Rain, 
Snow, and thick Fogs; but deſcending thence in- 
to the neighbouring Vallies, they obſerved no ſuch 
Meteors, but enjoyed a ſerene and pleaſant Air. 
We alſo obſerve the ſame in the Mountains of our 
own Country. | 
SOME ſay, the Cauſe of this Phænomenon is 
owing to an occult Power that Mountains have 
of attracting Air, Clouds, and other Meteors ; 
but ſince they cannot explain this Power, they ſay 
nothing to the Purpoſe (7). The following Ex- 
plication ſeems to me the moſt rational, viz. That 
apours and Exhalations being condenſed into 
ſmall Drops, in the middle Region of the Air, (into 
which the Tops of ſeveral Mountains riſe) begin to 
deſcend and fall upon the Tops of the ſubjacent 
ountains which are nearer them than the Vallies, 
nd coming there firſt to Ground, they leave their 
aces in the Air, which are preſently taken up 
dy the ſmall Drops that are next them; theſe be- 
ng preſſed and forced downwards by others, ei- 
her to avoid a Vacuum, or becaule it is the Na- 


ul 


Mountains and Rocks, are ſure, condenſed by Winds, or 


5 
hk only the Elevations of the other external Cauſes, they ga- 
ſte Strata ; theſe wherever they ther themſelves into Clouds and 
vet vere ſolid, rearing againſt Miſts, and by their own ſpeci- 
f and ſupporting each other in fic Gravity, fall downwards, till 
* the Poſture wherein they they meet with ſuch Air as is 


were put, by the burſting or heavy and able to ſupport them, 
breaking up of the Sphere of with which they mix and ſwim 


ed I 
the Farth.” Moodæuard's Ef- about, and are every way diſ- 
. 90, 91, 92. rſed in it, whereby the Sky 
.neq 9 91, 9 Pe y 
sub The Air in Vallies is is made ſerene and clear; but 
re cal Ch heavier than the Vapours, if they meet not with ſuch 


d therefore fitted to ſupport Air, or light upon the Top 
m better than that light Air of a Mountain before they 
ch s qpon the Tops of high come at ſuch Air, then they 
ne untains. Therefore when the are formed into Drops, and 
pours are put into a violent fall down to the Ground. 

Nation, and, in ſome mea- ; 
K 3 ture 
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ture of Water to flow to the loweſt Place, or to 
that Place where the Flux was firſt begun. 


PROPOSITION X. 


There happen to Mountains, Ruins, Rupiures, Tran 
| poſitions, &c. „ 


I T is but ſeldom ſuch Accidents happen, yet 
ſome Inſtances are found in Hiſtory, eſpecially of 
Ruptures, whereof we ſhall give ſome Example 
in the following Chapter. 


PROPOSITION XI. 


Whether the Superficies of a Mountain be more ca. 
pPacious than the Plane whereon it ſtands * 


THAT it is larger is proved from Geometry: 
But whether it can ſupport a greater Number of 
living Creatures, or produce a larger Quantity 
of Corn is another 1 > to which 1 anſwer 
it in the Affirmative. For tho? every thing place 
it upon the Surface of the Mountain, is ſuppoſed to 
| 


ſtand perpendicular to the ſubjacent Plane, je 
there is a greater Quantity of Earth, and a large 
Superficies, 
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File Difference of Mountains and their Ex- 
ent, and particularly of Burning Mountains, 


PROPOSITION -k 


Some Mountains are of ſmall Extent, and others run 
out to a great Diſtance. 


"HE latter Sort, called Ridges, or Chains of 
Mountains, are found almoſt in every Country 
throughout the World ; and ſuch might be account- 
ed one continued Mountain, if it were not for ſmall 


7: WW Breaches or Paſſages that ſometimes intervene. 
al They are indifferently extended ſeveral Ways; 
1] A ome from North to South, others from Eaſt to 


Weſt, and ſome to other Points collateral to the 
four Cardinal ones. | 
THE moſt celebrated Ridges of Mountains 


ya Ire | 
MM i. THE Alis, which ſeparate Italy from the 


neighbouring Provinces, extending themſelves over 
Nraſt Tracts of Land, and ſtretching out their 
Arms, or Branches, into diſtant Countries, viz, 
Wiro' France to Spain, where they are called the 
I yreneans ; and thro' Rhætia, [i. e. the Country of 
W-: Grions] where they are called the Rbetian 
Mountains; alſg thro' Hungary, where they are 
Hamed the Hungarian Mountains; and above Dal- 
Natia, where they receive the Name of the Dal- 
92 Mountains; from whence they are — 


\}, K 4 


in a continued Tra& about 800 German Miles, 


Birds in their Flight over them; there being but 
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ed thro' Macedonia into [ Romania], and even to 
the Coaſt of the Black-Sza. But becauſe there is 
in Dalmatia a conſiderable Space between the Al. 
and the Dalmatian Mountains, the former is reck. 
oned by ſome to end here. Nevertheleſs they ſend 
out one continued Ridge, which paſſeth, with a 
winding Courſe, in the Form of a Half. Moon, 
thro* the whole Length of Italy, and divides it 
into two Parts even to the Streights of [Mena]; 
tho? it does not run every where directly for- 
ward in one Tra&, but here and there ſends out 
collateral Branches that run ſideways from it. Se. 
veral of theſe Mountains are diſtinguiſhed by par- 
ticular Names, by Reaſon of their Altitude, or 
for ſome other Cauſe, as Monte Maſſo, Gauruz, 
Monte di Capua, the burning Mount Pe 
vius, &c. | 

2. THE Ridge of Mountains in Peru [call 
the Andes] is the longeſt in the World. They ru 


(whereof 15 make a Degree) thro' all South Ant. 
rica, from the Equator to the Streights of Me. 
gellan, and ſeparate the Kingdom of Peru, from 
other Provinces, And ſo high are the Tops dd 
theſe Mountains, that they are reported to tire the 


one only Paſſage over them as yet diſcovered, 
and that very difficult. Many of them are coveret 
with perpetual Snow, as well in Summer as 1 
Winter. The Tops of others are hid in tit 
Clouds, and ſome are raiſed above the midd 
Region of the Air. Several of the Spaniards, wii 
their Horſes, have ſuddenly expired upon tl 
Tops of theſe Mountains, in their Paſſage fron 
Nicaragua to Peru, and growing ſtiff with tit 
Cold, they, in a Moment, became immoveabl 
as Statues. The Cauſe of which ſeems to be 
40 other than the Want of ſuch Air as was 0 
3 | 


CY 
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or Reſpiration. There are alſo found among this 
Ridge of Mountains ſeveral that are /uphureous and 
king. 
A TH ERE are many other Ridges of Moun- 
ins between Peru and Braſil, which are {ſtretched 
mt thro? unknown Countries as far as the Streights 
Magellan, where their Tops are covered with 
ontinual Snow, tho? they lie in the Latitude of 52 
Degrees. 
- TO theſe may he added the Ridges of Moun- 
ains in Canada, and New England, whoſe Tops 
re alſo perpetually covered with Snow, tho? they 
re not ſo famous as the reſt. 
z. MOUNT Taurus, in Aſa, was antiently 
hought to make a Part of the largeſt and nobleſt 
Ridge of Mountains in the World. It begins to 
ew itſelf in the Leſſer Aſia near [the Gulph of 
atalia), and runs from Weſt to Eaſt, under ſe- 
eral Names, thro? divers large Kingdoms, and 
ountries, even to India; whereby all Aſia is di- 
ided into two Parts, of which that on the North 
dide is called Aſia intra Taurum, and that on the 


om outh, Aſia extra Taurum, This Ridge is as it 
; of eere fenced on either Side with ſeveral others that 
the company it, among which the moſt celebrated 
but re the Greater and Lefſer Antitaurus, which ſepa- 


ate the Greater Armenia from the Leſſer ; alſo 
here Taurus itſelf paſſes between Armenia and 
Meſopotamia, it ſends forth many Branches towards 
e North and South. ; | 

b. THE Mountain Imaiis is extended North 
nd South, and alſo Eaſt and Weſt, in the Form of 
Croſs, The North Portion of it, is now called 
Altai: It is ſtretched out ſouthward as far as the 
orders of India, to the very Head of the River 
ange, and is computed in Length about 400 Ger- 
an Miles. It divides [ Aſiatic Tartary] * 
| v7 a} arts 
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Parts, formerly called Scythia intra & extra |. 
maim. : : 

7. THE Mountains of Caucaſus are about 50 
Miles in Breadth, and extend themſelves length. 
way from the Confines of the Caſbian-Sea towardz 
the Euxine-Sea, They are a ſure Sea-Mark to thok 
that ſail in the Caſpian-Sea, to ſteer their Courſe 
by. An Arm of them reaches to Mount Ararat 
in Armenia, upon which it is ſaid, in Sacred Scrip. 
ture, the Ark of Noah reſted; and the Turks and 
Perſians will have it to be preſerved there to this 
very Day. Ararat is alſo not far from Mount 
Taurus, where all theſe Mountains are contiguouz, 
We ſhall treat of the Height of Mount Caucaſu 
in Chapter xxx. -. | 

8. THE long Range of Hills in China, which 
comprehends the Damaſian Mountains of the An. 
tients towards the Weſt, and the Oltorocoran to- 
wards the North. This Range is compoſed of: 
vaſt Number of Mountains, not altogether conti 
nued, but here and there affording a Paſſage be. 
tween them. The Mountains of Cambodia ſeem al 
ſo to be a Part of this Rangc. 

9. THE Mountains of Arabia are drawn out 
in three Ranks, whereof the holy Mount Sinai 1s 
Part. | 

10. MOUNT Atlas, in Africa, is made famous 
by the innumerable Fictions of the Greek Poets. It 
Riſe is near the weſtern Shore of Africa, from 
whence it ſtretches itſelf to the eaſtward as fi 
as the Confines of Egypt, Moſt of the Rivers i 
this Continent take their Riſe from it; and tho 
lie in the Torrid Zone it is cold and covered wid 
Snow in ſeveral Places. 

11. THE Mountains of the Moon, near Monom. 
tapa in Africa, ſendeth out ſeveral Branches, wbid 
ſurround almoſt all Monomotapa, and are diftn 
guiſhed by divers Names, as Zeth, [ Gibel, * 
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c. There are almoſt innumerable other Branches 
n Africa, ſeparated one from another only by nar- 
ow Paſſages, inſomuch that they all ſeem to be 
darts of the fame Range of Mountains. 

12. THE Ripbean Mountains, in Europe, run 
om the White-Sea, or Muſcovian- Bay, to the 
outh of the River Oby ; from whence they are 
alled ſometimes by that Name. The Muſcovites 
all them Weliki Kamenypoys, i. e. the great ſtony 
irdle ; becauſe they ſuppoſe them to encompals 
e whole Earth. Near theſe there 1s another 
Ridge of Mountains, which the Rufans call Joe- 
orig; they reach from the South Borders of Tar= 
ary to the Northern Ocean. Several Rivers take 
heir Riſe from them, viz. Witſagda, Neem, Wiſſera, 
nd Petſiora. Theſe are none of them well re- 
reſented in Maps, and very often totally omit- 
d, Alſo between Ruſſia and Siberia there are, 


ing from North to South. The firſt of theſe the 


wſians call Coſvinſcoy Camen, which is two Days 
r paſſing over. The next to this (ſome Vallies 


tervening) is called Chirginſcoy Camen, which is 
lb two Days Journey over. The third, being 
igher than the reſt, is named Podvinſcoy Camen, 
d in ſeveral Places is all the Year round co- 
ered with Snow and Fogs, ſo that a Paſſage is, 
th great Difficulty, obtained in four Days. 
he Town of Vergateria, in Siberia, is near this 
ange, 

13. [THE Defrine Hills,] which ſeparate Swe- 
n from Norway, ariſe near the South Pro- 
ontory of Norway, and proceed in ſeveral 
Langes to the fartheſt Part of Lapland, being al- 


1 diſtinguiſhed by ſeveral Names, as Fillaſiel, Do- 
hu iel, &c. | F | 
0 14. THE Hercynian Mountains in Germany 


nom Fiechtelberg Mountains] ſurround Bohemia 3 


elides theſe, a triple Range of Mountains run- 


and 
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and various Ways extend themſelves into diyer 
Countries where they have different Names. 
the Dukedom of Brunſwic they retain ſomethino 
of their antient Name, being called Der Hart; 
Mount Bruferus is a Part of this Ridge. 


PROPUSITION II. 


In moſt Iſlands, and Parts of the Continent that rin 
out into the Sea, the Ridges of Mountains ert þ 
ſituated as 10 take their Courſe thro* the middle i 
them, and divide them into two Parts, 


IN Scotland the Grampian Mountain (or Gray: 
bain as the Inhabitants call it) runs from Weſt tg 
Eaſt tho' the middle of this Peninſula ; and di. 
vides it into two Parts, which very much difie 
both in the Nature of the Soil, and the Inhahi 
tants. So in the Iflands of Sumatra, Borneo, Ly 
conia, Celebes, Cuba, Hispaniola, &c. Chains of 
Mountains are found which ariſe gradually to: 
great Height, from the Sea-Shore to the Inland 
Parts. 7 | | 

THUS the Mountain Gate, in India, begin 
at the Extremity of Mount Caucaſus, and reaches 
to Cape Comorin ; whereby the Peninſula of [ni 
is divided, from North to South, into two Parts 
whereof that Part which lies on this Side Gaz 
towards the Weſt, is called Malabar ; and the otbet 
beyond the Mountain towards the Eaſt is called 
Cormandel. Part of the ſame Ridge of Mountain 
is alſo ſtretched out into that Part of India which 
is now called Bengal, and from thence thro Peg 
Siam, to the extream Parts of Malacca. 
THERE is the like Ridge of Mountains i 
the Peninſula of Cambaya, and in the Iſland, d 
Peninſula, of California; alſo in the procurreit 
Parts of Africe, there is a Ridge which _ 

rom 


elke in Corea, &c. 


in (a). 


{a) The learned Pr. Mood. 
ar in his Eſſay abovemen- 
le of bored Page 280, proves, 
that there were Rivers as well 
as Sea in the Antediluvian 

Earth, from the f 
1 tities of River-Shells that were 
& onen brought forth, and left in- 
q. cloled among others in the 
Sata of Stone, c. And 
if if there were Rivers, there 
abt- muſt needs alſo have been 
Ly- Mountains; for they will not 
bo unleſs upon a Declivity, 
and their Sources be raiſed a- 
bovethe Earth's ordinary Sur- 
face, ſo that they may run 
upon a Deſcent. Moſes alſo, 
treating upon the Deluge, 
ſaith in Gen. vii. 19. Ec. 


And the avaters prevailed ex- 


di ceedingiy upon the earth; and 

arts, all the high hills that were 

40 under the aubolèe heaven were 
N 


avered, Fifteen cubits up- 


ther ward, did the awaters prevail; 
led and the mountains avere cover- 
-Ains ed. And all fleſh died: 
hich all in whoſe noſtrils was the 
; bath of life. Here he 
egh plainly makes theſe Antedilu- 

vin Mountains the Standards 


and Meaſures of the Riſe of 
the Water; which they could 
never have been, had they not 
been ſtanding when it did ſo 
cha nend overpower the Earth. 


reat quan- 
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om the Moraſs of Zaire to the Cape of Good- Hope. 
la) there are the Apennine Mountains; and 


As to the Origin of theſe Ridges, whether they 
te of the ſame Date with the Earth, or were af- 
wards generated from natural Cauſes, is uncer- 


P RO- 


His Intention, in the whole, 
* 1s to acquaint us, that all 
Land Creatures whatever, 
both Men, Quadrupeds, 
Birds, and Inſects, periſhed, 
and were deſtroyed by the 
Water; Noah, only excepted, 
and they that avere with 
« him in the ark. And at the 
* ſame Time to let us ſee the 
* Truth and Probability of the 
Thing: to convince us there 
* was no Way for any one to 
* eſcape, and particularly that 
none could ſave themſelves 
by climbing up to the Tops of 
the Mountains that then were, 
he aſſures us that they, even 
* the higheſt of them, were all 
covered and buried under 
Water. Now to ſay that 
© there was then no Mountains 
c 
c 
c 


and that this is meant of 


Mountains that were not for- 
med *till afterwards, makes it 


not intelligible, and indeed 


hardly common Senſe.” 
Thus far Dr Voodæuard. But 
at the univerſal Deluge, the 
Mountains in general were de- 
faced, levelled, and diſſolved, as 
it were, and promiſcuouſly mix- 
ed with the Waters, which ran- 
ſacked and tore up their very 
Foundations, ſo as to make one 
common confuſed Maſs. There- 
fore theſe Mountains of our 0 
ent 
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PROPOSITION III. 
To enumerate the Mountains famous for their Heigh 


i. THE Pike of Teneriff, which the Inhabitant 
call Pico de Terraira, is accounted the highe| 
Mountain in the World; and it's Top is plain) 
perceived at Sea 60 Miles before we come u 
to it, as was ſaid in the preceding Chapter. There 
is no aſcending it but in the Months of July and 
Auguſt, for at other Times it is covered with 
Snow, tho? there is never any ſeen in the reſt o 
the Iſland, or in the neighbouring Canaries, It 
Top doth plainly appear to be above the Clouds, 
which are often ſeen to ſurround the middle Part; 
but becauſe it is uſually covered with Snow, i 
is certainly, not elevated above the middle Region 
of the Air. It requires three Days to aſcend thi 
Mountain, whoſe Vertex is not ſharp-pointed but 
plain; from whence, on a clear Day, one may 
ſee diſtinctly the reſt of the Canaries, tho? ſome 0 
them are fifty Miles remote from it. In the tw 
Months abovemention'd great Quantities of {ul- 
phureous Stones are dug out of the Side of thi 
Mountain, and carried into Spain. Scaliger writes 
that this Mountain continually vomited out bur 


ſent Earth, are not the ſame 
with the Antediluvian Moun- 
tains, but were formed at the 
Deluge, out of the confuſed 


Heaps of ſeveral ſorts of Mat- 


ter, which (when the Cauſe of 
the general Devaſtation ceaſed) 
began to curdle as it were, and 
ſettle in innumerable Forms and 
Shapes ; ſome extending them- 
ſelves into long Ridges, others 
into round and rugged Shapes ; 


juſt as the ſubſiding Wates 
happened to daſh out, or pit 
up, their Particles, by waſnig 
and hollowing their Sides, 0 
carrying the looſe and unſt 
tled Earth, towards the Drais 
and Sluices which were ntl 
rally formed to carry the We 
ter downward to the Ocean 
How the Antediluvian Mout 
tains were formed ſee Chapt 


vii. Note (/) above. 


ing 


— ——— 
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ng Coals formerly (5). I am ignorant from what 
author he had it, and never found any ſuch Thing 
thoſe I have read. 

2. IN one of the Azores, or weſtern Iſlands, 
ear the Iſland Fayal, there is found a Mountain 
aled the Pike of St George, from whence the Iſland 
ef is called Pico. It is ſaid to be as high as the 
e of Teneriff, or ſomething higher. 

IH E Ridge of the Cordileras, or Andes, in 
ob. America, which ſeparates Peru from other 
zuntries, is one of the vaſteſt and higheſt Moun- 


f Magellan to Panama. 

4 ZT NM 4, a Mountain in Sicily; when it caſt- 
b forth Fire the Sparks are ſeen from the Iſland 
f Malta, from whence it is ſuppoſed to be at leaſt 
[German] Mile high; but that this is a Decep- 
dn of Sight we have ſhewed in the preceding 
hapter. 

4 HE CLA a Mountain in Iceland. 

b. PICO de Adam in the Iſland of Ceylon. 

7, MOUNT Bructerus and Abnoba in Germany. 
8 MOUNT Figenojamma in Japan is thought 
reach above the Clouds. | 

9 MOUNT Caucaſus was thought to be of 
incredible Height by the Antients. 
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) It is very likely this 
duntain might burn former- 
for there is a Crater, or 
nnel, on the Top, that pro- 
th a fort of ſulphureous 
th, which, being rolled up 
ways, and put to a Can- 
wl burn like Brimſtone ; 
L ſeveral Places upon the 
ages of the Pike are even 
burning or ſmoaking ; and 
ome Places, if you turn up 


Stones, you will find very 


fine Brimſtone, or Sulphur, 
ſticking to them. Alſo at the 
Bottom there are Stones which 
ſhine, and look like Droſs that 


comes out of a Smith's Forge ; 


which, without Doubt, was 


occaſioned by the extream Heat 
of the Place they came from. 
This is teſtified by Mr Eders 
who made a Journey thither in 
the Year 1715, which ſee in 
Philof. Tranſ. No. 345. Page 
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10. PELION [now Petras] a Mountain in 
Macedoma. Pliny ſays, that the Mathematician 
Dicearchus Siculus meaſured this Mountain by the 
Command, and at the Expence, of ſome Princes, 
and found it to be 1250 Paces, that is 10 Fur- 
longs, or ; of a German Mile: and Geminus tel]; 
us, that the ſame Dicearchus found the Mountain 
Cyllene to be of the ſame Altitude. 

II. MOUNT Athos was thought by Mela 


to be ſo high as to riſe above the higheſt Clouds, 


and therefore never to be rained upon. This O- 
pinion had it's Riſe from the Aſhes which were 
left upon the Altars, erected at the Top of it, 
being not waſhed away, but found upon a Heap as 
they had been left. It runs out with a long Ridge 
into the Sea, Aerxes, when he made his Expedi.- 
tion to Greece, cut thro' this Mountain in that 
Place where it is joined to the Continent, and let 
the Sea in at the Breach, whereby it was made 
navigable. 4 


12. MOUNT Olympus in leſſer Aſia, of which 


vue have treated in the preceding Chapter. 


13. CASIUS [now Liſon] a Mountain in 4. 
fia, which is ſaid by Pliny to the four Miles high. 
14. MOUNT Hæmus [now Balkan] is ſaid by 
Martianus Capella to be ſix Miles high. 
15, THE Rock of Siſimethra, Strabo tells us, 


Was found to be fifteen F urlongs high; and the 


Rock Sodiane twice the Height. 

16, MOUNT Atlas in Africa, which ve 
ſpoke of before. The Poets feigned it ſo high, 
that it ſupported the Heavens upon it's Shoulders 
but Experience hath taught us that it's Height 1s 
not ſo very conſiderable, | | 


PRO. 
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PROPOSITION IV. 


Jo enumerate the remaining Differences of Mountains, 


IN the former Propoſitions we have UOTE 

three Differences, viz. 

i. SOME are extended in a long Tract, o- 

thers are bounded with narrow Limits. 

2, SOME run thro? the middle of Count 

others are extended here and there in them. 

SOM E are of a remarkable Altitude, o- 

thers of a middle, and ſome very low. To theſe 

we may add, 

4.50 M E are ſandy, others rocky, ſome 

chalky, and others of Clay, Sc. 

5. SOME produce Fountains and Heads of 

Rivers, others are without them. 

6. SOME are adorned with Woods, others 

| 7 barę and deſtitute of Trees. 

OM E are burning and ſmoking, others 

L Fire or Smoke. 

8, SOME Mountains yield Metals, as Gold, 

vie Iron, Sc. others produce no ſort of 
etal, 

9. SOME are continually covered with Snow, 

others have none in Summer. 


PROPOSITION WV. 


| 10 enumerate the burning Mountains, and ſuch as caſt 
out Fire. 


| SUCH Mountains are called Vulcanos, a Name 
| firſt uſed by the Portugueze Sailors, and now they 
are commonly ſo called. 

I. THE moſt famous of theſe is Mount Elna, 
( Gibel) in Sicily, whoſe Eruptions of Flame 
A L and 
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Places, and dreadful Gapings appeared here and 


| Bottom of it is 100 Leagues in Circuit. 
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and Smoke are diſcovered at a great Diſtance, by 
thoſe that ſail on the Mediterranean, even as far as 
the Harbour of Malta, which is 40 German Miles 
from the Shore of Sicily. Tho' Fire and Smoke 
are continually vomited up by it, yet at ſome 
particular Times, it rages with greater Vio. 
lence. In the Year 1530 it ſhook all Sicily, from 
the firſt to the twelfth of May: after that, there 
was heard a moſt horrible bellowing and crack. 
ing, as if great Guns had been fired : then were 
a great many Houſes overthrown throughout the 
whole Iſland. When this Storm had continued a. 
bout eleven Days, the Ground opened in ſeveral 


there, from which iſſued forth Fire and Flame 
with great Violence, which in four Days conſumed 
and burnt up all that were within five Leagues of 
Etna, A little after, the Funnel, which is on the 
Top of the Mountain, diſgorged a great Quantity 
of hot Embers and Aſhes, for three whole Day, 
together, which were not only diſperſed through- 
out the whole Iſland, but alſo carried beyond & 
to Italy; and ſeveral Ships that were failing to J. 
nice, at 200 Leagues diſtance ſuffered Damage (1, 
Farellus hath given us an Hiſtorical Account of tit 
Eruptions of this Mountain, and ſays, that tix 


2. HECLA, a Mountain in Iceland, rages foms 
times with as great Violence as Ætna, and cafts ou 
great Stones. The impriſoned Fire often, by wait 
ing Vent, cauſes horrible Sounds, like Laments 
tions and Howlings, which make ſome credulou 
People think it the Place of Hell, where the Soul 
of the wicked are tormented, 


() Mr O/denberge hath alſo na, which ſee in Phily. Tu 
given us an Hiſtorical Account, No. 48. Pag. 967. 
of the Eruptions of Mount A.- 


3 3. vgs8urn 


CH AP. 10. 


Vat the Reader m 

have a better Idea of theſe burn- 
ing Mountains, and their drea l- 
ful Eruptions. I ſhall tranſcribe 
(from Philoſ. Tranſ. No. 3: 4. 
Pag. 708.) an Extract of a Lei- 
ter of Mr EdwarJ Berkeley 
un Naples, giving an Account 
of the Eruptions of Fire and 
moke, from Mount Veſuvius. 
ommunicated to the Royal So- 
jety by Dr John Arbuthnot, 
I. D. and R. S. S. as folhws : 
* fpril17. 1717. With much 
Difficulty I reached the Top of 
Veſavius, in which I ſawa vaſt 
aperture full of ſmoke, which 
hindred the ſeeing it's Depth 
and Figure. I heard within 
that horrid Gulph certain odd 
Sounds, which ſeemed to pro- 
ceed from the Belly of the 
Mountain; a ſort of Murmur- 
ing, Sighing, Throbbing, 
Churning, daſhing (as it were) 
of Wayes, and between whiles 
2 Noiſe like that of Thunder 
or Cannon, which was con- 
ſtantiy attended with clatter- 
ng, like that of Tiles falling 
rom the Tops of Houſes on 
e streets. Sometimes as the 
ind changed, the Smoke 
ew thinner, diſcovering a 
ery ruddy Flame, and the 
aws of the Pan, or Crater, 
reaked with red, and ſeveral 
ades of Yellow. After an 


boar ſtay, the Smoke being 
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of Univerſal Geography. 
3. VESUVIUS (now Monte de Soma) in Cam- 
pana, not far from the Town of Naples tho? it be 
planted with moſt fruitful Vines, and at other 
Times yieldeth the beſt Muſcadel Wine; yet it is 
yery often annoyed with violent Eruptions (4). 
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Dion 


moved by the Wind, gave 
dus ſhort and partial Pro- 
ſpects of the great Hollow in 
the flat Bottom, of which I 
* coulddiſcerntwo Furnaces, al- 
ma {| contiguous; that on the 
left, ſeeming about 3 Yards 
in Diameter, glowed with red 
Flame, and threw up red hot 
© Stones, wich a hideous Noiſe, 
* which as they fell back cauſed 
the forementioned clattering. 
May 8. In the Morning I aſ- 
© cended to the Top of Veſuwi- 
© u5 a ſecond Time, and found 
a different Face of Things. 
< The Smoke aſcending up- 
© right, gave a full Proſpect of 
© the Crater, which as I cou'd 
« judge, is about a Mile in 
s Circumference, and a hun- 
© dred Yards deep. A conical 
© Mount had been formed fince 
my laſt Viſit in the middle 
© of the Bottom. This Mount 
I could ſee was made of the 


© Stones thrown up and fallen 


back again into the Crater. 
In this new Hill remained 
the two Mouths or Furnaces 
already mentioned : that on 
our left Hand was in the Ver- 
tex of the Hill, which it had 
formed round it, and ra 

© more violently than before, 
< throwing up every three or 
four Minutes, with a dread- 
ful bellowing, a vaſt Num- 


© ber of red hot Stones, ſome- 
L 2 
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times 
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times, in Appearance, above 
I 000, and at leaſt 300, Foot 
higher than my Head as I 
ſtood upon the Brink. But 
there being little or no Wind, 
they fell back perpendicular- 


the conical Heap. The other 
Mouth was lower 1n the Side 
of the ſame new formed Hill, 
I could diſcern it to be filled 
with red hot liquid Matter, 
like that in the Furnace of a 
Glaſs-houſe, which raged 
and wrought, as the Waves 
of the Sea, cauſing a ſhort a- 
brupt Noiſe, like what may 
be imagined to proceed from 
a Sea of Quigkſilver, daſhing 
among uneven Rocks. This 
ſtuff would ſometimes ſpew 
over, and run down the con- 
vex Side of the conical Hill, 
and appearing at firſt red hot, 
it changed Colour, and hard- 
ned as it cooled, ſhewing the 
firſt Rudiments of an Erup- 
tion, or, if I may ſo fay, an 
Eruption in Miniature. Had 
the Wind driven in our Face, 
© we had been in no ſmall 

© Danger of ſtifling by the ſul- 
phureous Smoke, or being 
© knocked, on the Head, by 
© lumps of molten Minerals, 
© which we ſaw had ſometimes 
fallen on the Brink of the 
© Crater, upon thoſe ſhot from 
the Gulph at the Bottom. 
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ly into the Crater, increaſing 
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Dion Caſſius relates, that in the Reign of Yeſpajian, 
there was ſuch a dreadful Eruption of impetucus 
Flames, that great quantities of Aſhes and ſulphu- 
reous Smoke were carried not only to Rome by the 
Wind, but alſo, beyond the Mediterranean, into 


that time it ſpew 


4 


«© the South, which ftreamil 
© down the Side of the Mout 


6 
= 


© a Voyage thro' Apulia, i 
was ſurprized, paſſing by til 


4 
o 
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ruddy Smoke lie along 2 
« Tratt of Sky over the A 
of molten Stuff, wich 


SECT. III. 


Africa 


But as the Wind was favour— 
able, J had an Opportunity 
to ſurvey this odd Scene for 
above an Hour and a half to. 
gether; during which it was 
very obſervable, that all the 
Vollies of Smoke, Flame, and 
burning Stones came only out 
of the Hole to our left, while 
the liquid ſtuff in the other 
Mouth wrought and over: 
flowed, as hath been already 
deſcribed. Fune 5. After a 
horrid Noiſe, the Mountain 
was ſeen at Naples to ſpewa 
little oat of the Crater. The 
ſame continued the 6th. The 
7th, nothing was obſernd 
till within two Hours d 
Night, when it began a | 
deous bellowing, which col. 
tinued all that Night, and 
the next Day till Noon, cal 
ing the Windows, and, a 
ſome affirm, the very Hou 
in Naples to ſhake. Fron 
ed al 


Quantities of molten Stuff to 


tain, like a Pot boiling out 
This Evening I returnd fro 


North Side of the Mount 
to ſee a great Quantity 5 
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Africa, and even into Egypt. 
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Moreover, Birds 


were ſuffocated in the Air, and fell down dead 
upon the Ground, and Fiſhes periſhed in the 
neighbouring Waters, which were made hot and 
infected by it. There happened another Eruption 


* ;itelf out of Sight. The 9th, 
* /:ſcvius raged leſs violently ; 
* that Night we ſaw from Na- 
| * 4s, a Column of Fire ſhoot 
between whiles out of it's 
Summit. The 10th, when 
we thought all would have 
been over, the Mountain 
* grew very outrageous again, 
* roaring and groaning moſt 
* dreadfully. You cannot form 
* ajuſter Idea of this Noiſe, in 
* the violent Fits of it, than 
by imagining a mix*d Sound 
made up of the raging of a 
* Tempeſt, the murmur of a 
* troubled Sea, and the roaring 
of Thunder and Artillery, 
* confuſed all together. It was 
very terrible, as we heard it 
in the further End of Naples, 
* at the Diſtance of above 12 
Miles. This moved my Cu- 
roſity to approach the Moun- 
© tain. Three or four of us 
got into a Boat, and were ſet 
c aſhore at Torre del Greco, a 
Town fituated at the Foot of 
Veſuvius to the South Weſt, 
* whence we rode four or five 
Miles before we came to the 
burning River, which was a- 
* bout Midnight. The roaring 
* of the Vulcano grew exceed- 
ing loud and horrible as we 
* approached. T obſerved a 
* Mixture of Colours in the 
Cloud over the Crater, green, 
yellow, red, and blue; there 


5 Was likewiſe a ruddy diſmal 


In 


Light in the Air over that 
© Tract of Land, where the 
burning River flowed; Aſhes 
* continually ſhowered on us 
* all the Way from the Sea- 
© Coaſt. All which Circum- 
* ſtances, ſet off and augmen- 


ted by the horror and ulence 


of the Night, made a Scene 
© the moſt uncommon and a- 
* ſtonithing I ever ſaw? which 


grew ſtill more extraordinary 


as we came nearer the Stream. 
Imagine a vaſt Torrent of li- 
quid Fire rolling from the 
Top down the Side of the 
Mountain, and with irreſiſti- 
ble Fury bearing down and 
conſuming Vines. Olives, 
Fig- trees, Houſes, in a word, 
every Thing that ſtood in it's 
Way. The largeſt Stream 

* ſeemed half a Mile broad at 
* leaft, and five Miles long. I 
© walked ſo far before my Com- 
panions up the Mountain, a- 
long the Side of the River of 
Fire, that I was obliged to 
retire in haſte, the ſulphure- 
ous Steam having ſuprized 
me, and almoſt taken away 
my Breath. During our Re- 
turn, which was about three 
o'Clock in the Morning, we 
conſtantly heard the murmur 
and groaning of the Moun- 
tain, which between whiles 
would burſt out into louder 
Peals, throwing up huge 
© ſpouts of Fire, and burning 
= s Stones, 
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in MartiaPs Time, which he elegantly deſcribes 
in one of his Epigrams, and laments the fad Change 


of the Mountain, which he ſaw firſt in it's Ver. 
dure, and immediately after black with Aſhes and 


Embers. When the Burning ceaſed, the Rain and 

Dew watered the Surface of the Mountain, and 

made theſe ſulphureous Aſhes and Embers fruitful, 

| ſo that they produced a large Increaſe of excellent 

| Wine; but when the Mountain began to burn 

i again, and to diſgorge Fire and Smoke afreſh 

(which ſometimes happened within a few Years) 

then were the neighbouring Fields burnt up, and 
the High-ways made dangerous to Travellers. 

4. A Mountain in Java, not far from the Town 

of Panacura, in the Year 1586, was ſhattered to 

Pieces by a violent Eruption of glowing Sulphur, 

(tho? it had never burnt before) whereby (as it was 

reported) 10000 People periſhed in the underland 

Fields : it threw up large Stones, and caſt them as 

far as Pancras, and continued for three Days to 

throw out ſo much black Smoke, mixed with 


© Stones, which falling down © clipſe. Horrid Bellowings, 
© again, reſembled the Stars in this and the foregoing Day, 1 
our Rockets. Sometimes I were heard at Naples, whi- 
E obſerved two, at others three, ther Part of the Aſhes alſo 
« diſtin Columns of Flame, reached. On the 13th, the | 
© and ſometimes one vaſt one, Wind changing, we ſaw a pi. 0 
© that ſeemed to fill the whole © lar of black Smoke ſhoot up- I 
© Crater, Theſe burning Co- right to a prodigious Height. 6” 
c lumns, and the fiery Stones, The 15th in the Morning, ar 
© ſeemed to be ſhot 1000 Foot the Court and Walls of our B 
E perpendicular above the Sum- Houſe in Naples were covered el 
mit of the Vulcano. The 11th with Aſhes. In the Evening, b 
© at Night, I obſerved it from * flame appeared on the moun- 
© a Terraſs at Naples, to throw * tainthro' the cloud. The 17th, 80 
© up inceſſantly a vaſt Body of the Smoke appeared muchd:- ar 
© Fire and great Stones, toa © miniſhed, fat and grealy. The W. 
E _— Height. The 12th 18th, the whole Appearance the 
in the Morning, it darkened * ended, the Mountain remain: ef 
* the' Sun with Aſhes and ( ing perfectly quiet without Ip 
6 + | 


* Smoke, cauſing a fort of E. 


ny viſible Smoke or F lame. 
Se 


. ²⅛ ˙ũv'. ] 


— —— — 
7 — 7 


222 
8 


2: 3. 2 


I 
o 


CAP. 10. of Univerſal Geograpby. 151 


Flame and hot Embers, that it darkened the Face 
of the Sun, and made the Day appear as dark as 
the Night. 

5. MOUNT Gonnapi, in one of the Banda 
Ilands, when it had burnt for 17 Years together, 
in April 1586, broke out with a terrible bellowing 
Noiſe, and diſgorged ſuch large Quantities of great 
Stones, and thick ſulphureous burning Matter all 
over the Sea and Land, that it threatned Deſtru- 
&ion to all that were near it. Hot Aſhes and Em- 
bers were vomiced out with ſuch a Force, and in 
ſuch great Quantities, that they covered the great 
Guns of the Dutch, which were planted upon the 
Walls of their Citadel, and rendered them unſer- 
viceable. Red hot Stones above a Span long, 
were Caſt into the Sea, and ſuch a Number of little 
ones, that ſmall Ships had ſcarcely a free Paſſage 


out of the Harbour. The Water. near the Shore 
| was heaved up, and ſeemed to boil for ſeveral 


Hours, as if it had been ſet over a Fire; and 
ſeveral dead Fiſhes were found floating upon the 


Surface. 
6, MOUNT Balaluanum in Sumatra, vomi- 


| teth Flame and Smoke as tna doth. 


7, THE Ground in ſeveral Places in the Mo- 
ca Iſlands belches out Fire with a raging Noiſe ; 


but none are ſo terrible as the Spiracle in the 


Iland Ternata. The Mountain, which is ſteep 


| and difficult to aſcend, is covered towards the 


Bottom with thick Woods, but the Top which is 
elevated to the Clouds, is made bare and rugged 
by the Fire. The Funnel is a vaſt Hollow, which 


| 8068 ſhelving down, and by Degrees becomes leſs 


and leſs, like the inſide of an Amphitheatre ; from 
whence, in Spring and Harveſt Time, or about 
the Equinoxes, when ſome particular Winds blow, 
eſpecially from the North, there arecaſt forth, with 
* rumbling Noiſe, Flames mixed with black 

5 e Smoke, 
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that People labouring in the Fields are forced td 


in them, after the Storm is over. Fiſhes near the 


Smoke, and hot Embers ; whereby all the Places 
far and near are ſtrewed with Aſhes. The Inhabji- 
tants viſit it at ſome certain Times of the Year, to 
gather Sulphur, tho* in ſome Places the Hill can. 
not be aſcended, but by Ropes faſtned to Iron 
Hooks. | 

8. There is an Iſland about 60 Leagues from 
the Moluccas, (being one of thoſe that belong to 
the Moors) which 1s often all together ſhaken with 
Earthquakes and Eructations of Fire and Aſhes in 
abundance; ſo that whole Rocks and Mountains 
are often made red hot by the Heat of the ſubter- 
raneous Fire, and burning Stones are blown up in- 
to the Air, as large as the Trunks of Trees, 
When there 1s a briſker Wind than ordinary, ſuch 
Clouds of Aſhes are blown all over the Country, 


haſten Home, half covered with them; and 
Boars, and other living Creatures, are found buried 


Sea Shore are poiſoned with the Aſhes, and ſo are 
the Inhabitants if they taſte any of the Water 
wherewith they are mixed. This diſaſterous black 
and poiſonous Fire breaketh out, from the Top of 
a Mountain, with a diſmal rumbling Noiſe like 
Thunder-claps, or the report of great Guns, and 
bringeth up with it abundance of Aſhes, and burnt 
Pumice Stones, 

9. THERE is a Mountain in Japan, which 
continually vomiteth forth Flames; where it is r. 
ported the Devil ſhews himſelf, ſurrounded witi 
a bright Cloud, to ſome particular Perſons afte! 
they have, for Performance of their Vows, kep! 
themſelves lean for a long Time. 

10. THERE are ſeveral others Vulcanos i 
the Japan Iſlands ; about ſeventy Miles from F. 

. rando there is one, and in a ſmall Iſland betwee! 
Tanaxima and the Seven Siſters (Iſlands fo nw 
e | 3 then 


cnAP. 10. of Univerſal Geography. 153 


there is another, which now and then is obſerved 
to burn, and at other Times to ſmoke. 
11. NE AR the Cape Spiritu Santtoin Tandaya, 
one of the Philippines, there are found ſome ſmall 
vulcanos; and one in Marinda, which is a Part 
of the ſaid Iſlands. | | 

12. IN Nicaragua a Province of America, thirty 
Leagues from the Town of Leon, there is a Moun- 
tain, of a vaſt Height, which diſgorgeth ſuch 
quantities of Flame, that they may be perceived 
at ten Miles diſtance. 

13. IN the Peruvian Range of Mountains 
(called the Cordilleras) there are in ſeveral Places 
burning Rocks and Mountains,. ſome vomiting 
Fire and Flame, and others ſmoaking ; eſpecial- 
ly thoſe in Carrapa a Province of Popaiana, which 
are perceived in clear Weather to emit a deal of 
Smoke, 1 

14, NEAR Arequipa, a Town in Peru, 
about ninety Leagues from Lima, there is a Moun- 
tain which continually vomits ſulphureous Fire, 
which, the Inhabitants are afraid, will ſome Time 
| or other burſt and overthrow the Town adjacent 
to it. 

15. IN Peru, near the Vale called Mulaballo, 
about fifty Leagues from Quito, there is a Vulcano, 
or ſlphureous Mountain, which, ſome Time ſince, 
burſt and threw out great Stones, with a dreadful 
2 which frighted People even at a great Di- 

ance, | 

16. IN one of the Iſlands called Papoys, which 
Ia Maire diſcovered (tho* perhaps it be not an 
Iſland, but is joined to the eaſtern Shore of New 
Cninea) there is a Mountain which, at that Time, 
burnt and ſmoked. 6 | 
| 17. THERE are ſeveral Mountains (as the 

Muſcovites tell us) in the Country of the Ton-Gui- 


ſins, 
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ſins, upon the Eaſt of the River FJeniſia, ſome 
Weeks Journey from the River Oby, which pro- 
duce Vulcanos and ſmoking Mountains. 

18. THERE are alſo ſome of this ſort near 
the River Peſida beyond the Country of the Jon. 
Guiſins, | | 

19. THERE is a Mountain in Pez, called 
Beni-Gua-zeval, which hath a Cave in the Side 
of it, that vomiteth out Fire. 

20. I N Croatia, not far from the Sea-Shore 
near the Town of Apollonia, there is a rocky 
Mountain, from whoſe Top there often breaks out 
Fire and Smoke; and, in the adjacent Places, 
ſeveral of the Springs are hot. 

THERE are alſo ſome Mountains which 
have left off burning; ſuch as that in the Ifland 
Queimoda upon the Shore of Braſil, not far from 
the Mouth of the Silver River, or Rio de la Plata, 
which burnt formerly, but now ceaſes. Likewik 
the Mountains in Congo or Angola; alſo thoſe in the 
Azores (eſpecialy in Tercera and St Michael) which 
uſed formerly to burn in ſeveral Places, but at 
preſent only emit, now and then, Smoke and 
Vapours; whence they are annoyed with more 
frequent Earthquakes. The Iſland of 57 Helens 
and Aſcenſion produce Earth which ſeems to be 
compoſed of Droſs, Aſhes, and burnt Cinders; 
ſo that in Time paſt it is probable the Mountains 
in theſe Iſlands burned ; and further, becauſe in 
theſe, as well as in the Azores, there are found 
fulphureous Earths and Slags, like the Recrements 
of Smithy Coal, which are every Way fit to take 
Fire, and make Smoke; it will be no wonder i 
new Vulcanos ſhould, ſome Time hence, be kind. 
led and break forth in theſe Iſlands ; for the Caulk 
of theſe burning Mountains is a en and 
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bituminous Matter, which is contained and kind- 


led in them (e). 


(e Earthquakes and Vulca- 
nos are both produced from the 
{ame Cauſe ; which may be thus 
explained, Thoſe Countries 
which yield great ſtore of Sul- 
hur and Nitre, or where Sul- 
phur is ſublimed from the Py- 
rites, are by far the moſt inju- 
redand incommoded by Earth- 

| quakes; for where thereareſuch 
Mines they muſt fend up Exha- 
ations, which meeting with ſub- 
terraneons Caverns, they muſt 
ſick to the Arches of them, as 
Soot does to the Sides of our 
Chimnies, where they mix 
themſelves with the Nitre or 
Saltpeter, which comes out of 
theſe Arches, in like manner as 
we ſee it come out of the In- 
| fide of the Arch of a Bridge, 
and ſo makes a kind of Cruſt 
which will very eaſily take Fire. 
| Thereare ſeveral ways by which 
this Cruſt may take Fire, v:z. 
1. Bythe inflammable Breath of 
the Pyrites, which is a kind of 
vulphur that naturally takes Fire 
ofitfelf. 2. By a Fermentation 
of Vapours to a degree of Heat, 
equal to that of Fire and Flame. 
3. To the falling of ſome great 
Stone, which is undermined by 
Water, and ſtriking againſt ano- 
cher, produces ſome Sparks 
which ſet Fire to the combuſti- 


ble Matter that is near; which 


being a kind of natural Gun- 
Powder, at the Appulſe of the 
Fire, goes off (if I may fo ſay) 


with a ſudden Blaſt or violent 
Exploſion, rumbling in the 
Bowels of the Earth, and lift- 
ing up the Ground above it, 
ſo as ſometimes to make miſe- 
rable Havock and Deſtruction, 
till it gets Vent or a Diſcharge. 
Burning Mountains and Vulca- 
nos are only ſo many Spiracles 
ſerving for the Diſcharge of 
this ſubterranean Fire,when it 
is thus preternaturallyaſſembled. 
And where there happens to be 
ſuch a Structure and Confor- 
mation of the interior Parts of 
the Earth, that the Fire may 
paſs freely and without Impedi- 
ment from the Caverns therein, 
it aſſembles unto theſe Spiracles, 
and then readily and eaſily gets 
out, from Time to Time, with- 
out ſhaking or diſturbing the 
Earth. But where ſuch Com- 
munication 1s wanting, or the 
Paſſages not ſufficiently large 
and open, ſo that it cannot come 
at the ſaid Spiracles without firſt 
forcing and removing all Ob- 
ſtacles, it heaves up and ſhocks 
the Earth, till it hath made it's 
Ways to the Mouth of the Vul- 
cano; where it ruſheth forth, 
ſometimes in mighty Flames, 
with great Velocity, and a ter- 
rible bellowing Noiſe. See 
Woodzward's Efſay Page 157, 
158. Rohault's Phyfics Part 3. 
Chap. . See. 23, 24. Philsſ- 
Tranſ. No 157. Pag. 512. 
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PROPOSITION. VI. 


Some Ranges of Mountains afford no Apertures, a. 
others afford many; and ſome are diſcontinued but 
in one or two Places. | 


THESE Streights, or Paſſages, were for- 
merly called Thermopylz, of which the moſt fa 
mous are, 1. The Thermopylæ of Mount Ota [or 
Banina] in Theſſalia, [now called Bocca de Lupo] 
which gave Name to the reſt, 2. The Caſpian 
Streights, thro? which there is a Paſſage between 
the Caſpian Mountains. 3, The Paſſage thro? the 
Ridge of the Cordilleras in Peru. 4. The Paſſage 
thro* the Mountains on the Weſt-fide of the Ara. 
bian Gulph, by which Merchandize 1s carried from 
Abyſſinia into Arabia. g. The two Paſſages thro' 
Mount Caucaſus, &c, 


PROPOSITION VII. 


When a Mountain runs out into the Sea, or ſeems 
[to Mariners] to overtop the reſt of the Country, 
it is called a Promontory, Cape, or Head-land, 
The moſt famous are, 


1. T HE Cape of Good Hope at the extream 
Point of Africa, which muſt be doubled by thok 
that ſail into India. | 

2. CAPE Vittory at the further end of tht 
Streights of Magellan. 

3. CAPE Vera, the moſt weſtern Point of Afriu, 
where the Coaſt begins to wind towards the Eaſt. 

4. CAPE Vincent in Spain. 

5. THE Promontory of Atlas was, ſome 
Ages ago, called a Head-land by Mariners, be. 
cauſe they ſuppoſed it unpaſſable, or that : 
Alle 


1 a 
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failed beyond it they could not return ſafe ; where- 
fore is was the utmoſt Bound of their Navigation 
on the African Coaſt, Other Promontories may 
be ſeen in Maps. 


PROPOSITION VIII. 


7; Mountains are oppoſed Chaſms, deep Pits, and 
Caves, which are found in ſome Places of the 


THERE is a ſtinking ſulphureous Cave in 
Ireland, which was formerly very famous, now 
| called St Patricks Purgatory; and in Italy there is 
that called Grotta del Cane (f). Leo Africanus 
mentions one which emits Fire on a Mountain in 
Fez, called Beni-gua- ⁊eval. WS. 
| IN Bardeſay, an Iſland adjacent to the Princi- 
| pality of Wales in Britain, there is a Rock near 
| the Sea in which there is a Cave, unto which 
| if you apply your Ear, you will hear the Strokes 
| ofa Hammer, the blowing of Bellows, and the 
filing of Iron, as if it were in a Smith's Shop. 

NOT far from the Town of Beſſe in Aquitain, 
there is a Cave, called by the Natives Du Souley, 
in which there is heard a Noiſe like Thunder in 
the Summer Seaſon. 
| IN ſeveral Places there are found among: 

Mountains, Vallies of ſuch a prodigious Depth, 
| that they ſtrike the Beholders with Horror, and 
| cauſe a Giddineſs in the Head. | 


(f) See Sturmius Phil pours which would otherwiſe, 
Exercit. 11. de Terre Mot. being impriſoned, occaſion fre- 
Chap. 3. where ſome of the moſt quent Succuſſions, and dreadful 
eminent Specus's are enumera- Convulſions of the Earth. See 
= ted, and ſome of their Uſes, the Note above. And for more 
& 22. that they ſerveforSpiracles to this purpoſe, ſee the Philb- 
and Funnels to the Countries ſophical Tranſactions, and French 
: where they are to vent and Memoirs: paſſim. ; 

| Gicharge the Damps and Va- 
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HAF. XI. 


Of Mines, Woods, and Deſarts. 


INES, Woods, and Deſarts, make ſeveral 

Tracts of the Earth remarkable, of which, 
tho? but little can be ſaid, yet it will not be unne- 
ceſſary for the more perfect Knowledge of the Parts 
of the Earth's Superficies, to conſider theſe Places, 
and to trace out their Situations, which we ſhall 
briefly do in this Chapter. 


PROPOSITION I. 


Mines are Places in the Earth, out of which Metals, 


Minerals, and other Kinds of Earth are dug. 


SO many different Kinds of Foſſils as there are, 
ſo many various Names have their Mines, viz. 
Gold. Mines, Silver- Mines, Copper- Mines, Tron. 
Mines, Coal- Mines, Salt- Mines, and ſuch as produce 


Gems, c. | | 
TH E moſt celebrated Gold and Silver- Mines, 
ar - | 


1. THOSE of Peru, and Caſtella del Oro, which 
are the richeſt in the World, yielding Gold and Sil- 
ver in abundance, and not being deſtitute of other 
Metals; inſomuch that the Natives of Peru, and 
the Spaniards, uſed to boaſt, that this Kingdom was 


founded upon Gold and Silver. Girava, a Spaniſ 
Writer 


* — . 
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Writer affirms, that there were formerly Mines 
about the Town of Quito, which produced more 
Gold than Earth. And when the Spaniards made 
their firſt Expedition into this Golden Country, they 
found ſeveral Houſes, eſpecially in the Regal City 
Cuſco, which were all covered over within and with- 
our with Plates of maſly Gold. And the Officers 
of the Peruvian Forces, not only wore Silver Ar- 
mour, but all their Arms were made of pure Gold. 
The moſt rich and advantageous Mine of Silver is 
in the Mountains of Potoſi, where 20000 Work- 
men are daily employed to dig it, and carry it up 
at leaſt 400 Steps. Theſe Mines produce that vaſt 
Quantity of Gold and Silver, which the King of 
| Spain receives out of America every Year, to the 
Mortification of other Kings and Potentates ; and 
which, he therefore keeps fortified with ſtrong 
Forts and Garriſons. 

2. THERE are excellent rich Mines of Silver 
in the Japan Iſlands, whence they are called by the 
Spaniards, the Silver Iſlands. There are alſo ſome 


Mines of Gold found there; but theſe are not ſo 


rich as formerly. 

3. THERE were more plentiful Gold-Mines 
formerly in Arabia, than at preſent. 

4. IN the Mountains of Per/ia, and in China, 
there are ſome Silver-Mines. 

;, IN Guinea there are ſeveral Mountains, that 
produce Gold, but they are remote from the Shore, 
and the Gold-Duſt that is brought from thence, is 
not dug out of the Ground, but gathered up and 
down by the Natives, Their in-land Kings are how- 
ever ſaid to poſſeſs each his Mine, the Product of 
WE hich he ſells to the Neighbouring Merchants, and 
@ they again to others, till it reaches the Sea- Shore, 
where it is exchanged with the Europeans. 


6. IN 
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6. IN Monomotapa, there are found rich Mines 
of Gold and Silver, and alſo in Angola, both which 
are thought to be Parts of one continued Vein. 

7. GERMANY excels the reſt of the King. 
doms of Europe for plenty of Mines, of which ſome 
produce ſmall Quantities of Gold, others abundance 
of Silver, and a great many of them Copper, Iron, 
Lead, Vitriol, Aniimony, &c. about which conſult 
the Deſcriptions of Germany, 

8. SWEDEN is enriched with the beſt Cop. 
per-Mine of any hitherto diſcovered; it is in a vaſt 
high Mountain, which they call Kopperberg, out of 
which as much Copper is dug as makes up a third 
Part of the King's Revenue. Here are alſo Iran. 
Mines, and ſome Silver-Mines, but they ſcarcely 
defray the Expence of digging them. 

9. THERE are Mines of precious Stones found 
in the Iſland of Ceylon, and alſo in Congo (where 


the Earth under Ground is thought to be all Mat. 
ble) and in Peru, about Portovejo in Smaragdina) 
and in Guiana, near the Coaſt of which there isa 
ſmall Iſland, called &? Maria, which yields abun- 
dance of Gold, even 100 Pound Weight every 
Year, if we may believe the Dutch. In the King: 
dom of Golunda, there is a Mine which yieldeth 
precious Stones, particularly Diamonds in abur- 
dance, but it is not now dug. 

10. IN Chil, there are Mines yielding Gold, Sl. 
ver, and Gems, but the warlike Inhabitants, ſet- 
ting more by Iron Weapons than Gold or Silver, 
have partly killed, and partly driven away, the Spe- 


newly begun. | 

11. THE Ifland Madagaſcar abounds in Irm 
and Tin, with a moderate Quantity of Silver, a lit 
Gold, but no Lead. Wherefore the Natives val 


Lead Spoons above Silyer ones, 
_ 13 IN 
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12. IN the Ifland of Sumatra, it is reported, 
that there are rich Mines of Gold, Silver, Braſs, and 
Iron; and that the King in one Year (viz, 1620) 
received into his Treaſure 1000 Pound Weight of 
Gold, 0 
13, IN the Philippine Iſlands, and in Java, Hi- 
anola, Cuba, and others; there are found Mines 
of Gold, Silver, Copper, and Iron: and in the 
Mountains of Siam there is got Gold, Silver, and 
Tin. 

14. THERE are Mines of Salt in Poland at Poch- 
nia, four Miles from Cracow ; (where huge Lumps 
of tranſparent white Salt are cut out of the Ground) 
in Tranſilvania, in the County of Tyrol in Spain, in 

er Afia, and in Places near the Caſpian Sea, not 
Wir from the River Wolga, over-againſt the Iſland 
Kitowat, where the Ruſſians dig their Salt and boil 
t to a more pure Subſtance, and after tranſport it 
o all Parts of Ruſſia. In Cuba, there is a whole 
ountain of Salt. All the Mountains in the Iſland 
pf Ormus, at the Mouth of the Perſian Gulph, are 
jf Salt, which may be gathered in any Part of them, 
f luchgreat Quantities, that the very Walls of their 
ouſes are built of cryſtalline Salt. In a Valley in 
er, about eighteen Miles from Lima to the North- 
ard, are found deep and large Pits of Salt, 
ere every one may take away what Quantity he 
leaſes, becauſe it continually increaſeth, and ſeem- 
b impoſſible to be exhauſted. In Africa there is 
other Salt uſed, but ſuch as is dug out of Pits, 
Quarries, like Marble, of a white, greeniſh, or 
ſh, Colour. All India fetch their Salt from the 
eat Salt-Mines of Bagnagar in Cormandel, &c. 
© ſball treat of Salt Springs in another Chapter. 
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CRUPUSIT ION It 
A Wood is a mullitude of Trees extended over a lam 


Traft of Land, which ſpring up without planting, 
and grow without being cultivated, 


SEVERAL Woods produce only one fort of 
Trees, from which they receive their Names; ſo 
that as there is a great Variety in Trees, there i; 
alſo the ſame in Woods, viz. Palm Woods, Oat 
Woods, Oſier Woods, Beech Woods, &c. Groves and 
Foreſts, are alſo thus diſtinguiſhed. Divers Coun- 
tries, eſpecially thoſe more remote, produce diff. 
rent Sorts of Woods, In Africa, about Cape Verl, 
there are whole Woods of Lemon and Orange- 
Trees, which the Sailors may pluck for a ver 
ſmall Matter. In France, there are whole Woods of 
Cheſnut-Trees: In Ceylon there are Woods o 
Trees, whoſe Bark yieldeth Cinnamon: In the Ms. 
lucca Iſlands, there grow Clove-Trees : In the Bar 


Brazil there groweth a hard fort of Wood, whici 
we call Brazil Wood: In Africa, eſpecially in M. 
midia, there grow Grapes, of which are made Rt 
ſins of the Sun: In the Iſland Madagaſcar, and i 
other Places of India, there are Trees which bei 
Tamarinds: In Mount Lebanon there are Cedis 
and whole Woods of them in Japan; of which th! 
make Maſts of Ships. In Spain, France, and [is 
there are whole Woods of Olive and Myrtle Tres 
In Germany there are Woods that produce I 
Oak, Alder, Beech, Pine, Juniper, Maple, I 
plar, Aſh, and Elm. | | 

T HE moſt noted Woods are, the Hero 
Foreſt, which formerly overſpread almoſt 
Germany, and at this Day taketh up large Trac 
Land in ſeveral Countries, and under ſeveral N 1 
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The ancient Caledonian Wood in Scotland, with ſeve- 
ral others in other Countries; eſpecially in Nor- 
way, where there grow more large Trees than in 
any other Country, and from whence all Europe 
procures Maſts for their Shipping. Litbuania 1s 
alſo overſpread with Woods and Foreſts; from 
whence large Taxes are raiſed for the king of Po- 


land, | S 
PROPOSITION III. 


| Deſarts are vaſt Tratts of Land uninhabited by Men. 


THESE are of two ſorts, ſuch whoſe Soil is 
barren and unfruitful, properly called Deſarts; and 


| ſuch whoſe Ground 1s fertile enough, but are never- 
theleſs ſaid to be deſart, becauſe they are unculti- 


vated by Men. In Muſcovy, and in Places near the 
Caſpian Sea, along the Banks of the Wolga, there 
are large Tracts of fertile and fat Meadow Ground, 
which lie deſart and uncultivated; in the former 
Place, by reaſon of it's Plenty, and the Lazineſs of 
the Inhabitants : And in the latter, by the Wars of 
Tamerlane, when theſe Countries were laid waſte, 
and depopulated. But ſuch as theſe are impro- 
perly called Deſarts. 25 

THERE are four kinds of Defarts (properly 
ſo called) viz. ſandy Deſarts, marſhy Deſarts, ſtony 
D:ſarts, and heathy Deſarts ; which laſt produce 
Woods and Foreſts in ſeveral Places, and are 

ore uſeful and eaſy: to be cultivated. 

1. THE Deſarts of Africa are almoſt all ſandy, 


ad there is not any part of the Earth ſo much 
oer. run with Deſarts. Thoſe in Libya ſurround 


I 4055 and are accounted the largeſt upon 
arth, | 
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2. THE Deſarts of Arabia, are ſome of them 
ſandy, and others ſtony: the greateſt is vulgarly 
called the Sand-Sea. | 

3. THE Deſarts about the Mountain Imai, - 
The ſandy Deſart of [Xamo] in Mongal, where the 
rich Kingdom of Cathaia formerly was (tho? falſly) 
ſuppoſed to be. | 

4. THE Deſarts of Cambodia. 
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ll | 5. T HE rocky Deſarts of Nova Zembla. 

WW 6. THE Deſarts of Norway, Lapland, Sweden, 
* and Finland. 

. 7. THE Deſarts of Germany, are all Heath; 
ij hence thoſe in Lunenburg, are called Lunenburg: 
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(untaining AYDROGRAP ar: which; 7s 
explained in fix Chapters. 


CHAP, XIE 


Wi the Diviſion of the Ocean by the the  Interpoſi tion of 


Lands. 


"AVING treated of the Diviſion of the Earth, 
and it's Parts, in the foregoing Chapters ; 
Order requires that we alſo conſider the Situation 
and Diviſion of the WATERS, which make 
| the other Part of the Terraqueous Globe, and 
explain ſuch of their Properties as belong to Geo- 
E crapby, 

IN the ſecond Propoſition of Chapter vii, we 
| divided the Waters into four Species, viz. 1. The 
Ocean and Seas. 2. Rivers and freſh Water. 
3, Lakes and Marſhes. 4. Mineral Waters. In 
this Chapter we ſhall Diſcourſe of the Diviſion 


of the Ocean. 


PROPOSITION: I. 


1 be Ocean, in a continued Extent, encompaſſeth the 
whole Earth, and all it's Parts, nor is it's Super fictes 
any where interrupted, or altogether broken by the 
interpoſed Earth; only a larger Trae of Sea, or a 
Wider Communication i is in ſome Places wanting. 


THE Truth of this Propoſition cannot be 
vod but by Experience, which is chiefly gained 
M 3 by 
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by ſailing round the Earth, which had been oſten 
attempted and happily accompliſhed; firſt by the 
Spaniards under Capt. Magellan, who firſt diſcove- 
ed the Streights, called by his Name ; then by the 
Engliſh, viz. by Sir Francis Drake, Sir Thomas Ca- 
vendi/h, and others; after by the Dutch, &c. 

THE Antients never doubted that the O- 
cean was thus continued; for they ſuppoſed the 
old World to be raiſed above the Waters, and 
every where ſurrounded thereby (and ſome of them 
thought it floated). But when America was dif. 
covered (which is extended in a long Tract from 
North to South, and ſeems to hinder the Conti- 
nuation of the Ocean) and alſo the Arctic and 
Antarctic Continent, then they began to think o- 
therwiſe ; for they imagined, that America was join- 
ed to ſome Part of the South Continent (which 
was not unlikely) in like Manner as moſt of our 
modern Geographers, ſuppoſe that North America 
is joined to Groenland. If both theſe Conjectures 
had been true, then indeed the Ocean had not en- 
compaſſed the whole Earth. But Magellan removed 
all Doubts and Scruples about it, by diſcovering, in 
the Lear 1320, the Streights between America and 
the South Continent, which join the Allantic to the 
Pacific Ocean. What therefore the Antients hap- 
pened to ſtumble upon, by a wrong way of ar- 
guing, we have found out to be a real Truth by 
Experience. The ſame may be ſaid about Africa; 
for the Antients, without any Heſitation, ſuppoſed 
It to be bounded to the Southward by the Ocean, 
and not to be extended ſo far beyond the Equa- 
tor, as it really is; but when the Portugueſe had fail- 
ed along the weſtern Coaſt of Africa, and found 
it to be extended a great way beyond the Equatot, 
it was queſtioned whether Africa could be failed 
round (ſo far as to afford a Paſſage to India), 
that is, whether Africa was extended Southward 5 

a 2 encom- 
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encompaſſed by the Ocean. But this Doubt was 
alſo removed by Vaſco di Gramma; who, in the 
Year 1497, firſt ſailed round the moſt ſouthern 
Promontory of Africa, called, The Cape of Good- 
Hope; which Name it had received from Jobn II, 
King of Portugal, in the Yeaf 1494, when Bar- 
thel Diaz (who firſt returned from it, tho? he did 
not double the Cape for want of Proviſions, and 
by Reaſon of tempeſtuous Weather) had given 
him a large Account of the ſtormy troubled Sea 
about this Promontory. 


PROPOSITION H. 


The Ocean, taken altogether, is formed by the Land 
into ſeveral Portions, of which there are three Spe- 
cies, VIZ. 1. Oceans, or great Seas. 2. Bays or 


Gulphs, 3. Streights. 


1. THE Word Ocean 1s taken in a double 
Senſe, ſometimes for that general Collection of Wa- 
ters which ſurround the whole Earth; and very of- 
ten for a Part of that Collection, which is joined 
on both ſides to other Parts by broad Tracts. 
Thus we ſay, The Atlantic Ocean, The German 
Ocean, The Ethiopic Ocean, and Indian Ocean. We 
ſhall here uſe the Word Ocean ſometimes in the 
later Senſe according to Cuſtom, inſtead of Sea; 
which alſo is a Part of the whole Ocean, becauſe 
the Word Sea is often uſed in a ſomewhat dit- 
ferent Senſe, as will be ſhewed by and by. 

2. A BAY, or Gulph, is a Part of the Ocean 
which flows between two Shores, and is every where 
environed with Land, except where it communi- 
Cates with other Bays, or the main Ocean. It is 
very often called a Sea. | 

A STREIGHT is a narrow Paſſage, ei- 
ther Joining a Gulph to the Neighbouring Ocean, 
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or one Part of the Sea or Ocean to another. Theſe 
Differences are found in the Ocean, as will appear 
from what follows. 


PRO POST TTON II. 


The main Ocean is divided into four large and parti. 
cular Parts, which are alſo each of them called Oce- 
ans, and anſwer to the four Continents, or great 


Hands of the Earth, Theſe are, 


1. THE Atlantic Ocean, which is placed be- 
tween the weſtern Shore of the old World, and the 
eaſtern Shore of the new World. It is alſo called 
the weſtern Ocean becauſe it lieth to the weſtward 
of Europe. It is beſt divided into two Parts, by 

the Equator; whereof the one 1s contiguous to the 
Hyperborean Ocean, the other to the Icy or South 
Sea. | 

2. THE Pacific Ocean, or great South Sea, 
which 1s placed between the weſtern Shore of Ame- 
rica and Aſia, and is extended to China, and the 
Philippine Iſlands. | 

3. THE Hyperborean, or northern Ocean, a- 
bout the Ar#ic Continent. 

4. THE ſouthern Ocean, about the South 
Continent, of which the Indian Ocean is a Part. 


OTHER Geographers divide the main Ocean 
into four Parts, after this Manner : They make 
the Atlantic one Part, but do not extend it beyond 
the Equator, where they begin the Ethiopic: They 
alſo reckon with us the Pacific, and add thereto 
the Indian; but we, in our Diviſion, have more 
regard to the four great Continents. Some make 
but three Parts, viz. The Atlantic, Pacific, and 11- 

dian; but then they extend the Atlantic further. 
Let every one uſe what Diviſion he likes beſt, * 
| | : 


— . . —— 
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no great matter which; for theſe are not made by 
Nature, but contrived by the Fancy. 


PROPOSITFON” IV 


done Parts of the Ocean borrow a Name from the 
Countries which they bound. 


THUS we ſay the German Ocean, the Britiſþ 
Sea, the Indian Ocean, the Gulph of Venice, 8c. 


PROPOSITION V. 


Some Bays are oblong, others broad; ſome primary, 
and others ſecondary, the former flow out of the 
Ocean, the latter out of ſome other Bay: and ſuch 
may be called Arms or Branches. The oblong are, 


1. THE Mediterranean Sea, which breaks out 
from the Ocean, between Spain and Barbary ; and 


runs a long ſpace between Europe and Africa, even 


as far as Syria, Aſia-minor and Thracia. The entrance 


is called by way of Eminence the Streights. Hence 


to fail up the Streights, is to viſit by Sea, Italy, Greece, 
Hria, Sicily, Venice, and the reſt of the Countries 


| that lie upon the Coaſt of this Bay. 


THERE are ſeveral ſecondary Bays, or Arms, 
which proceed from it, viz. the Adriatic Sea, or 


| Gulph of Venice, the Archipelago, &c. 


IT may be reaſonably enquired, whether the 


8 Euxine Sea be a Part of this Bay. Of which ſee 


Chap. xv. 
THE Mediterranean had divers Names from 
the ſeyeral Coaſts it reaches; on the North it hath 


Spain, France, Ttaly, Sicily, Sclavonia, Greece, Can- 


dia, Romania, Aſia-minor ; on the South it hath 


| Morocco, Fez, Tunis, Tripoli, Egypt. From whence 
un called the Gulph of Lyons, the Tuſcan Sea, the 


Tonian 


— + nears, 
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Ionian Sea, the Levant, &c. It is extended from Weſt 


to Eaſt, and receives into it many Rivers. 

2. T HE Baltic (or Eaſt Sea, improperly ſo cal- 
led) breaketh out from the Ocean between Zeeland 
and Gotland, part of the Continent of Sweden, and 
alſo between Zeeland and Futland, from whence it 
flows a long way to the South-Eaſt, and afterwards 
winding to the northward, it reaches a prodigious 
length between the Provinces of Mecklenburg, Pome- 
rania, Courland, and Livoma, on the Eaſt ; and on 
the Weſt, Sweden and Lapland, It ſends out two 
Arms, viz. the Bothnic Bay, and the Gulph of Fir. 

land; to which may be added the Livonlan Sea, or 
Gulph of Riga. It receiveth ſeveral great Rivers. 

3. T HE Arabian Gulph, or Red Sea, floweth out 
of the Indian Ocean between Aden, a Town in Ara- 
bia, and Cape Muſledon in Africa, having Africa on 
the Weſt, and Arabia on the Eaſt. It runs to the 
Eaſtward as far as the Iſthmus of Africa, to the 
Town of Suez, where there is a Harbour for the 
Turkiſh Fleet, and receiveth only a few ſmall Rivers, 
but not one out of Africa. It is extended from the 
South-Eaſt to the North-Weſt. 

4. THE Perſian Gulph [or Gulph of Balſora 
floweth out of the Indian Ocean, near the Iſland of 
Ormus, from the South-Eaſt to the North-Weſt, 
between Perſia on the Eaſt, and Arabia on the Welt, 
as far as the ancient Chaldza, where it receiveth the 
Eupbrales and Tigris, joined a little before in ole 
Chanel; but few Rivers of note beſides. 

5. T HE Gulph of California, or Red. Sea, runs 
from South to North, between the Weſt of Meni 
in America and California, and ends at Tatonteac, al 
unknown Part of America. Modern Diſcovereis 
will have California to be an Iſland; and this not i 
be a Gulph or Bay, but a Streight or Sea (a). 

a) See Note (e) Chap. viii. 

(a) See Note (e) Chap 6. THE 
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6, TH E Gulph of Nankin [or Gang] runs north- 
ward, between Corea and China, towards Tartary, 
where ſome place Tenduc, in the Kingdom of Ca- 
haia: others will have Corea to be an Iſland, It 
receiveth but a few Rivers. | 

TO theſe may be added ſeveral leſſer Bays, ſuch 
as the Gulph Cambaya, &c. Only the two firſt of 
theſe, viz. The Mediterranean and the Baltic, afford 
ſecondary Bays. 


PROPOSITION VI. 
The broad and open Bays are ſeven in Number, viz. 


1. T HE Gulph or Sea of Mexico, which flows 
| out of the Atlantic Ocean from Eaſt to Weſt, be- 
tween North and South America, where it is ſtop- 
ped by the long Iſthmus that joins theſe two Conti- 
nents, and ſeparates the Atlantic from the Pacific 
Ocean. It receiveth a great many Rivers, and for 
| Multitude of Iſlands may compare with the Archi- 
pelago. | 

'; THE Gulph of Bengal, or Ganges, ſtrikes 
out from the Indian Ocean, towards the North, be- 
tween India and the Peninſula of Malacca; it is 
bounded by Orixa, Bengal, Pegu, &c. Kingdoms 
& India, and receives, beſides the Ganges, a great 
many famous Rivers. 

3. THE Bay of Siam, between Cambodia and 
Malacca, is extended northward to the Kingdom 
of Siam, | 
= 4 THE White-Sea, or Ruſſian Gulph, flows 
| from the Northern Ocean towards the South, be- 
een Lapland, and the remote Shores of Ruſſia. It 
"WT {trctcherh out an arm towards Lapland, and endeth 
at Archangel in Muſcovy; which is a Mart much 
| frequented by the Engliſu and Dutch, It receives 
1:8 kyeral great Rivers. | 


| 5. THE 
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5. THE Lantchidal Sea, is a Bay between [New 
Holland] and New Guinea; two Peninſula's of 
the South Continent. It is extended ſouthward, 
and terminated at Carpentaria. 

6. THERE is another Gulph a little to the 
weſtward of the laſt, between [Nuyt's Land] and 

Van Diemen's Land (two Sea Captains, by whom 
theſe Parts were diſcovered). 

7. HUDSON's Bay is bounded by New Britain, 
New France, New Denmark, &c. and runneth out 
of the Northern Ocean. To which may be added, 
Baffin's Bay, the Bay of Biſcay, &c. 


PROPOSITION VII. 


Streights either join the Ocean to the Ocean, or the 
Ocean to a Bay, or one Bay to another, 


OF Streights we reckon fifteen, viz. 

1. T HE Streights of Magellan, tho' they may 
yield to others for Antiquity, are nevertheleſs, ac- 
counted very famous for their exceeding long Reach, 
thro* which there is a free Paſſage from the Atlan- 
tic to the Pacific Ocean. The Streight is in Length, 

from Faſt to Weſt one Hundred and ten Leagues; 
but the Breadth is various, in ſome Places two 
Leagues, one League, and in ſome Places but a 
quarter of a League. Magellan firſt diſcovered it, 
and failed thro? it in the Year 1520. Tho! it is re- 
ported, that Vaſcus Nunnius of Valboa, had before 
(viz. in the Year 1513) taken notice of it when 
he failed that Way, to make Diſcoveries to the 
Southward. It lieth in 52 degr. 30 min. South La- 
titude, between Patagon, a Part of South America 
on the North, and the Iſlands of Terra del Fuego 
on the South, 

2. A little further, to the ſouthward, are the 


Streights of La Maire, which are much ſhorter * 
ole 
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thoſe of Magellan. They have a Part of the South 
Continent on the Eaſt, and the Iſlands of Terra 
del Fuego one the Weſt, A Paſſage is more expediti- 
ouſly made thro? theſe into the great South-Sea, 
than the other. They lie in 54 degr. 3o min. South 
Latitude. 5 | 
3. THE Streights of Manila, between Luconia 
and Mindanao, and others of the Philippine Iſlands, 
are faid to be one hundred Leagues in Length, and 
are a very dangerous Paſſage to Ships, by reaſon 
of dreadful Quick-ſands in ſeveral Places. They 
are extended from Eaſt to Weſt, and join, in part, 
| the Pacific to the Indian Ocean, which are alſo not 
far from thence, joined by broader Streights in ma- 
ny Places. 
i THERE are ſeveral other Streights among 
the Indian Iſles, and between them and the Conti- 
| nent; as between Ceylon and India ; between Suma- 
tra and Malacca z between Sumatra and Java, &c. 
5. THE Streights of Waygats, thro* which 
there is ſuppoſed to be a Paſſage from the Ruſſian 
or North Sea, into the Tartarian Ocean; but it is 
ſo ſhut up with Ice, that it never could be failed 
thro' by the Europeans (6). It lies between Samoie- 
da and Nova Zembla. 
| 6. THE, Icy Sea, between Nova Zembla and 
Spitſbergen, or New Greenland. 
| 7. DAVIS's Streights, between North America 
| and Greenland, have not been yet ſailed thro? ; there- 
tore we are in a doubt, whether it be a Streight or 


| narrow Sea. 


8. FORBISHE R's Streights, which afford a 
& Paſhge from the Atlantic Ocean into Hudſon's Bay. 
9. THE Streights of Anian, between North 
America and Tartary in Aſia, through which there 
s ſaid to be a Paſſage between the Tartarian Ocean, 


(6) See Note (d) Chap viii, 
| and 
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and the Pacific Sea; hut this is as yet unſettled, 
They who have failed in that Part of the Pacifc 
Ocean pretend to be certain, that there are 
Streights, or Sea, both between America and Tar. 
zary, and alfo between America and Greenland, by 
reaſon that for ſeven hundred Leagues from Fapay 
towards North America, the Currents ſet ſtrongly 
from the North North-Weſt, tho' the Wind be ya. 
riable, and blow from other Points of the Compaſs: 
but when they are come within one hundred Leagues 
of New Spain, theſe Currents ceaſe, and others flow 
to the Northward, as if it were to ſome broad Sea 
on the North of New Spain. Alſo in theſe ſeven 
hundred Leagues failing, Whales are daily ſeen, 
and other forts of Fiſh, that are known to delight 
in Streights and narrow Seas, which it is proba- 
ble, come from the Streights of Anian, to that Part 
of the Pacific Ocean ; becauſe they are not found 
elſewhere (c). However, ſeveral of our modern 
Geographers take no notice of theſe Streights, but 


place a vaſt unknown Ocean, between Tartary or 
Corea and America. | Es 

10. T HE Streights of Gibraltar, thro* which 
the Atlantic Ocean guſheth into the Meaiterranean 
Sea. They lie between Spain and Africa, and are 
about two Leagues over at the ſtraiteſt Place, but 
much longer. The Ancients believed that there 


(c) It is certain the Sea of Whale paſſed from Spilſleg 
Corea and Fapan, is annexed thro' the neareſt Arm of the 
to the Tartaric Ocean, and alſo Sea, rather than thro' the more 
to the Sea of Greenland; be- remote. But be it how it will, 
cauſe that ſome Ho/landers af- we may hence ſafely conclude, 
firm, (who were ſhipwreck'd that the Sea which lies beyond 
upon Corea, a Peninſula of Fapan and Spit/berg,, is pail 
China) that they ſaw there a ble; and thro' more perhaps 
Whale, upon whoſe Back ſtuck than one Arm or Chanel, h 
a Harpon Iron of Gaſcony, Si 
which not being queſtioned 
by any, it is moſt probable _ 
to be conjectured, that this 
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were no ſuch in the firſt Ages of the World, but 
that they were made by the breaking of the Sea 
upon the Land, | 

11. THE Streights of Denmark [or the Sound] 
lie between Zeeland and Schonen, thro? which the 
Atlantic, in part, flows into the Baliic, where they 
are ſtraited. They are about half a German Mile 
over, Near to this there are two other ſmall 
Streights, the one between Zeeland and Funen, and 
the other called the Belt, between Funen and Fut- 
land, 

12. THE Streights of Babelmandel, at the 
Mouth of the Arabian Gulph, near the Sea- Port 
Aden, thro? which there is a Paſſage out of the 
Indian Ocean into the Red- Sea. 

13. T HE Streights [of Ormus] at the Mouth 
| of the Perſian Gulph, are not properly ſo called, 
becauſe they are but little narrower than the Gulph 
itſelf. | | 

14, THE Helleſpont, a Streight famous among 
the Grecians, thro* which there is a Paſſage from 
| the Archipelago to the Propontis; near to this there 
is another narrow Sea, called the Thracian Boſpbo- 
run which joins Propontis to the Euxine Sea. 

15, THE Faro, or Streights, of Meſſina, be- 
| tween Taly and Sicily. | 
MAN Y have been of opinion, that there were 
| Streights ſomewhere northward of Virginia, which 
zs in 40 degr. North Latitude, whereby the Atiantic 
is joined to the Pacific Ocean, and thro? which they 
might find a free and open Paſſage to China, and 
dhe Philippine Iſlands: but this, in the Year 1609, 


| vas in vain attempted thro? Hudſon's Streights. 
IH Us have we explained and pointed out the 
! Parts of the Ocean, diſtinguiſhed by the Situation of 


the Land, in like manner as in Chapter viii, we de- 
F ſcribed the different Plans of Countries, occaſioned 
by the breaking in of the Ocean. That the Geo- 
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grapher may keep all theſe in his Memory, it will 
not be unſerviceable to him to trace out the Peri. 
meter of the Sea Coaſt, and to take a tranſient 
View of the Shores and Bounds of each Country, 
and alſo how they are ſituated, and joined one to 
another. | 


PROPOSITION. VIII. 


[To trace out the Sea Coaſts, that environ the find 
Quarters of the Earth, viz. The old and new World, 
and the North and South Continent.] 


1. THE old World, (comprehending Europe, 
Aſia, and Africa,) is extended northward to the 
Streights of Waygats, adjoining to Samoieda ; up- 
on the Weſt of which is the Kingdom of Muſco- 
vy, where the White Sea is received into a large 


Bay from the North; on the further Side of which 


is Lapland, and next to that, on the Weſt, Norway, 
whoſe Shore runs North and South ; then winding 
to the Eaſt, we came to the Shore of Gotland and 
Schonen, where there is a Gulph that receiveth the 
Baltic Sea, which is bounded by Sweden, Finland, 
Livonia, Pruſſia, Courland, Pomerania, Mecklen- 
burg, Holſtein, and Jutland ; then turning ſouthward 
on the further Side of Jutland and Holſtein, we find 
the Shores of Weſtphalia, Holland, Flanders, France, 
and Spain; where there is another Inlet that re- 
ceives into a vaſt Bay the Mediterranean Sea, which 
is hemmed in by Spain, France, Italy, Sclavoni, 
Greece, Romania, Aſia minor, Egypt, Barbary, and 
Morocco, over-againit the Spaniſh Shore; then we 
turn along the Weſtern Shore of Africa, to Cape 
Verd; and from thence the Shore bends eaſtward 
along Guinea, and ſouthward by Congo and Angola, 
to the Cape of Good Hope; where it is again refic- 
cted northward, and gives Bounds to Sofala, Zam- 
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guebar, and [ Anian]; here the Arabian Gulph, or 
Red Sea, is extended to Egypt, which is joined to 
the Arabian Shore, and to the Shores of the Perfian 
Gulph : upon the Eaſt of theſe, are the Shores of 
Perjia, Cambaya, Indoſtan, Malacca in India, Bengal, 
Cambodia, China, Tartary at Corea, to the Streights 
of Vries; where follow the unknown Coaſt of Nor- 
thern Tartary, and the Samoieds, which is [very like- 
ly] joined to the Streights of Waygats, where we 
began. | | 
: AMERIC A is thus encompaſſed by the 
Ocean, On the Norch at the Streights of Davis, 
there is Hudſon's Bay, from whence follow in order 
to the ſouthward the Shores of New-Britain, New- 
England, New- France, Virginia, Florida, Mexico, 
and New-Spain, on the Iſthmus ; then New-Caftle, 
Guinea, Braſil, and Patagon, at the Streights of 
Magellan, where the Shore from running ſouthward 
begins to turn towards the Weſt; thence from 
South to North are extended the Shores of Chili, 
Peru, New-Spain and New- Mexico, which is bound- 
ed by the Gulph of California ; [where follow the un- 
known Shores of Mozembec, &c. (bounded perhaps 
by the Streights of Anian) which may be contiguous 
(for any thing that we know) to thoſe of Davis's 
treights. ] | 
& 3. THE Ari Continent is extended to Davis's 
Streights, and from thence begin the Shores of 
Greenland, which run a little to the South, and then 
return northward to Spitſberg, where they are called 
the Shores of New-Greenland: theſe are ſtretch- 
ed out over againſt Nova Zembla, and the North 
Wo! 7ariary; from whence the reſt of the Shore to 
Vaviꝰs Streights is unknown. 
4. THE South Continent ſtretches to the 
treigits of La Maire, whence the Shore is per- 
haps continued to New-Holland, where the Lant- 
bib Sea is received into a Gulph, on the other 
VOI. L N Side 
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Side whereof is New Guinea, which [very proba- 
bly] is contiguous to the Shores at the Streights 
of La Maire. 

LET us now trace out the Perimeter of the 
Ocean. Between Davis Streights, and Nowg 
Zembla there is the northern Ocean, and Icy Sea, 
or Sea of Greenland ; which 1s continued till be. 
tween Europe and . where it is called the 
German Ocean, the Britiſh Ocean, the French and 
Spaniſh Ocean, and, in the whole, the Atlantic 
Ocean ; (and makerk three Bays, viz. the Mediter- 
ranean, the Baltic, and the Mexican Gulph) which, 
when it comes between the Coaſts of Africa and 
Braſil, is called the Ethiopian Sea on the one 
Hand, and on the other the Sea of Magellan: fur. 
ther to the Eaſt, between Africa and the South Con- 
tinent, is the ſouthern Ocean, and between Aſa 
and the ſame Continent the [ eaſtern or] Indian 
Ocean; alſo between Aſia and South America is 
the Pacific Ocean [or great South Sea] which is 
extended northward to the Streights of Waygal 
and Anian, and ſouthward to the Streights of 
Magellan and La Maire] by which it is joined to 
the Atlantic. It goes under ſeveral Names along 
the Coaſt of America, as the Sea of Chili, Peru, 


Mexico, California, &c. 


The Terraqueous Globe is divided into Land 
and Water. Again Water is divided into 
the main Ocean, Lakes, Moraſſes, and Ri- 
vers. The main Ocean is formed by the 
Earth into three ſorts of Portions. 


1. The Ocean, whoſe prime Parts are four. 
1. Tis 


Which than. =». 
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1. The Atlantic ſor 

weſtern Ocean] with 

the Ethiopic Sea, be- | 

tween Europe and 8 The Britanmc Ocean, 

fricaon the one Hand, < The German Occan, 
and America on the o- C The 8 paniſh Ocean, Sc. 
ther. It obtains vari- 

ous Names from the 

Places it watereth, viz. 

2. Pacific Ocean, or great South Sea, 
between the furtheſt Parts of Aſia and the Indian 
Ilands, on the one hand; and the weſtern Shore 
of America on the other. 

3. THE northern Ocean, about the Arctic 
Continent, ſometimes called the Icy Sea, Tarta- 
ian Ocean, Oc. 

4 THE ſouthern Ogean, about the Antarctic 
Continent, a Part of which is the Indian Ocean. 

2, Bays or Gulphs. 
10 [The Tyrrhene 
1. The Mediterranean Sea, 
Sea between Europe = ) The Ionian 
and Africa as far as Sea. 
Aſia minor (The Levant, 
CA 
| The Gulph of Yenice, 
on The Archipelago, 
* The Euxine Sea, Se. 
2, The Baltic Sea with it's ſecondary Bays, 
viz, the Bothnic Bay, the Gulph of Finland, 
the Livonian Sea, Sc. 

3. The Arabian Gulph, or Red-Sea, between 
| Africa and Arabia. 

4. The Perſian Gulph, or Gulph of Balſora, 

between Arabia and Perſia. _ 

5. The Sea of California, between Cali ifornia 
and New- Mexico. 

6. The Gulph of Nankin, between Corea and 

ti China, M2 2 Theſe 


Of which — ſix are oblong 
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Theſe ſeven are broad and open, 


Streights. 


of the Arabian Gulph. 
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"1. The Gulph of Mexico, between North 
and South America. 

2. The Gulph of Bengal, between Indoſtan 
and Malacca. 


£S |} 3. The Bay [of Siam] between Malacca 
'O and Cambodia, | | 

85 24. The White Sea, between Lapland and 
=} . AMujcovy. | 

S 5. The Lantchidol Sea, between Nez. Hal. 
wy land and New-Guinea. 

& | 6. The Gulph between Nuyt's Land, and 


Van Diemen's Land. | 
7. udſon's Bay; between New-France and 
New-Denmark, 


t 


3. Sireights. 


1. T HE Streights of Magellan, which join the 
Atlantic to the Pacific Ocean. Thele are longer 
than any of the reſt. | 

2. THE Streights of La Maire near thoſe af 
Magellan, and of the ſame uſe. 5 

3. THE ſuppoſed Streights of Anian, whici 
join the Pacific to the Tartarian Ocean. 

4. DAVIS's Streights which join [Baffin 
Bay] to the Atlantic, near which are Forbiſher 


5. THE Streights of Waygats, which join th 


Icy Sea, perhaps, to the Tariarian Ocean, if the 


Ice do not interpoſe. 


6. T HE Streights of Gibraltar, which join ti ; | 


Atlantic to the Mediterranean Sea. 


. THE Streights of Denmark, or the Sound ; 
join the Atlantic to the Baltic. F 


8, THE Streights of Babelmandel, at the moll j | 


9. THE Streights of Ormus, at the moutl d | | 


the Perſian Gulph. 


$ 
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10. I H E Helleſpont and Boſphorus, which join 
the Archipelago to the Euxine or Black Sea. 

WIH ET HE R the Caſpian Sea be a Lake or 
a broad Bay, which 1s joined to the main Ocean 
by ſome ſubterraneous Streights, is not ſettled a- 
mong Geographers. 


CHAP. XIII. 


Of the Ocean, and certain Properties of it's 
„ 


PROPOSITION I. 


The-Surface of the Ocean, and of all other Liquids, is 
round and ſpherical : Qr the Surface of the watery 
Part joined to the Surface of the dry Part, do both © 
together make up the Super ficies of the terraqueous 
Globe. | 


— — — 


1 
— 2 — 8 8 ; ' . — — - — —— — W n * —— et r 2 W » — 8 
2 — -; : — K — X 8 2 Wy _— < 1 — ” — — — — 
„ r a Yn . 7 TH" pe 3 __ - — — vo oack * r 0 2 E: * SP iy Born = 3 OO nr ds *. - 
* 3 2 — * * 2. A 5 , = * , RED * 2 . 
— — — —— 2 — f CUBA 4 - WI = — 2 ho % 3 * . * 5 
- — — 2 I : — — g — — . — : - ; 4 
2 Jan . q - IG * T = L — 1 n I 
— 2 . * * . — hs * 4 by —— dy =. . - 1 + -* « * 
— om os Re — — — — "I — 1 = — 2 


wm = * 
=o — - - > 2 
— — — oe 
m . 4a 2 
—. — r — 
5 . — 
> Is — 4 — 


— — 


T HE Truth of this Theorem is proved from 
the Arguments uſed in Chapter iii, to prove 

the ſpherical Figure of the Earth, for they hold as 
well here as there; but becauſe thoſe Proofs are 
Wy ciicfly built upon the Phenomena that are rea- 
nably ſuppoſed to proceed from ſuch a Figure, 
chat is, rather from the Effects than the Cauſe ; 


— —. 
— 8 


e ſhall propoſe, in this Place, a Demonſtration 
Which is wholly founded upon natural Cauſes, and 
by which Archimedes proved the Superficies of all 
quid Bodies to be f pherical: in order to which he 
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took for granted the three following Poſtulata: 1. 
That the Earth hath a Center, and is therefore ſphe- 
rical. 2. That it is the Nature of all Liquids, 
whoſe Parts are continued and lie at equal Di- 
ſtances from the Center, that the Parts leſs preſ- 


fed are expelled from their Places by thoſe that 


are more preſſed, as is manifeſt from Experience. 
3. That every Part of the Liquid 1s prefſed by 
that Parc which is above 1t, perpendicularly to- 
wards the Center of the Earth, it the whole be de- 
ſcending, or is preſſed by any other Body: Beſides 
theſe Poſtulata, Archimedes uſes a Geometrical 
Propoſition which is not found demonſtrated an 
where in the Elements; and therefore he demon- 
ſtrates it himſelf, which is this: If a Superficies be 
cut by ſeveral Planes, all paſling thro' one Point, 
and each, Section be the Periphery of a Circle, 
whole Center is that one Point, then will the Su— 
perficies be ſpherical, and that Point the Center of 
the Sphere; as is cafily demonſtrated. 

LET the Superficies of any Body be cut by 
the Plane IFKEP (Fig. 16.) thro? D, and let the 
Perimeter of the Section I F KE P be circular, ha- 
ving D for it's Center; alſo let every other Section, 
made thro' D, have circular Perimeters, and D 
for their Center. It is to be ſhewn, that the 
Superficies of this Body 1s ſpherical, and that D 
is it's Center; i. e. that all the Points in the Su- 
perficies are equidiſtant from D. For we may 
imagine ſeveral right Lines to be drawn from D 
to other Points of the Superficies, and we muſt 
prove them to be all equal. We may ſuppoſe 
a. Plane to paſs thro' any of them drawn from 
D to the Superficies, and alſo thro* D F (for two 
right Lines cutting one another, or meeting, ale 
in the fame Plane by Euclid Lib. ii. Prop. 2.) and 
the Periphery of the Section will be circular by 
the Hypothefis ; therefore, the ſuppoſed Line 

3 drawn 
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drawn will be equal to D F, and ſo will all other 
Lines drawn from D to the Superficies be in like 
manner equal to DF (a). Hence we prove the 
Superficies to be ſpherical, having D for it's Cen- 
ter ((). This being premiſed, the Superficies of 
all Liquids are thus demonſtrated to be ſpherical. 
Let us ſuppoſe a Liquid at Reſt, in the form of 
EF GH, (Fig. 17.) and let the Earth's Center be 
D, and imagine this Liquid to be cut by a Plane 
paſſing thro* D, ſo as the Section may be repre- 
fented in the Superficies by EFG H. We are 
firſt to prove that this Line EF GH is circular, 
or an Arch of tlie Periphery of a Circle, whoſe 
Center is D. If it were poſſible not to be c r- 
cular, then would two Lines, drawn from D to 
tt, be unequal. Let the unequal Lines DE, DG 
be drawn, viz. let D G be greater than DE, alſo 
let the one be the leaſt, and the other the 
greateſt that can be drawn from D. Then draw 
another right Line DF to EF GH, biſecting the 
Angle GDE, fo as to be longer than DE, but 
ſhorter than DG. With this D F as a Radius up- 
on the Center D, deſcribe in the ſame Plane the 
Arch IFK H, which will cut the Line D E pro- 
duced in the Point I, and the Line DG on this 
dide G, in the Point K. 5 
LIKEWISE with the Radius DL, ſomething 
leſs than DE, upon the Center D, deſcribe the 
Arch LM N within the Liquid in the ſame Plane 
IFKH. Then are the Parts of the Liquid within 
| the Arch LM N continued, and at equal diſtances 
from the Center D : but the Parts between M N 
are more preſſed than thoſe between LM, having 
above them a greater Quantity, and therefore a 
greater Weight of Water. | | 


(a) By the Definition of a | (5) By the Definition of a 
bircle Chap. ii. Article 3. | Globe Chap. ii, Article 12. 
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Arch of a Circle, whoſe Center is D. The ſame 


quids, all Planes paſſing any how thro* D, are 


But ſome perhaps will not believe the former Pro- 
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AND the Parts of the Liquid within LM, 
being leſs preſſed, are driven out of their Places by 
thoſe within MN which take them up, and put 
the Liquid in Motion. But it was before ſuppoſed 
to lie in this Form at Reſt, and ſtill : So that the 
Liquid, by this, will be both at Reſt and in Mo- 
tion, which is inconſiſtent, Wherefore the right 
Lines, drawn from D to EFGH, are not une- 
qual, but equal; and ſo the Line EFGH is an 


may be demonſtrated in all Planes cutting the Su- 
perficies of the Liquid, and paſſing thro' D, viz, 
that the Section is an Arch of a Circle whoſe Center 
is D. Therefore ſince, in the Superficies of Li- 


found to produce circular Sections, it will follow, 
from the foregoing Propoſition, that the Super- 
ficies of all L.iquids is ſpherical ; having the Point 
D, that is, the Center of the Earth, for their Cen- 
ter; as will more manifeſtly appear from the Proof 
of the following Propoſition. 


* PROPOSITION II. 


The Sea is not higher than the Land, and therefor 
the Earth and Water are almoſt every where of tht 
fame Altitude, high Mountains excepted. 


THE Truth of this is demonſtrated by the 
preceding Propoſition. For if the Superficies of 
the Ocean be ſpherical, and have the ſame Center 
with the Superficies of the Earth, and alſo if tht 
Sea, near the Shore, be no higher than the Land, 
neither will the middle of the Ocean be elevated 
above the Earth, becauſe both their Surfaces male 
up the Superficies of one and the ſame Sphere 


poſition, by Reaſon. of the aſſumed Hypotheſi ; 


3 cherefore 
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therefore we ſhall ſhew the Truth of this Theorem, 
- vithour that, from it's known Effects. 
1. WE know, by Experience, that Water, if 
it is not hindred, will flow from a higher to a lower 
Place. If therefore there were about the Shore 
any Place lower than the middle of the Ocean, the 
Water would continually ſettle from thence to- 
wards the Shore, and be always flowing, and in 
Motion 3 but the contrary is obſerved when the 
Weather is calm. N 
2. IF the Ocean, far remote from the Shore, 
vas much higher than the Sea Coaſt, it might be 
ſeen at a greater Diſtance than if it were ſphe-. 
rical, even over all the intervening Parts that 
were of a leſs Altitude. But Experience ſheweth 
to the contrary, that when we come from the In- 
land Parts nearer the Shore, we diſcover by little 
and little the more remote Parts of the Sea, and 
the nearer we approach the Shore, the further we 
can ſee upon the Ocean. Therefore the remote 
Parts of the Ocean are not elevated above the Sea 
Coaſt, but are of the ſame Altitude with them and 
the Earth. 
3. SAIL ORS cannot diſcover any Difference 
between their Altitude, at the Sea Coaſt, and in 
the middle of the main Ocean, tho' they uſe the 
moſt accurate Inſtruments, which certainly they 
might, if the remote Parts were elevated above the 
reſt, as a Tower, or a Mountain. For as we can 
find the Altitude of a Mountain, or Tower, above 
the Places of Obſervation by Inſtruments, ſo might 
they (if there were any) find the ſuperior Altitude 
| Of the middle of the Ocean above the Parts 
52 it, by ſuch accurate Inſtruments as are now in 


4 THERE are found, in ſeveral Places, 
great Numbers of Iſlands, which are, ſome of 
them, extended far into the main Ocean, and 
| N b 190 ed 


fore no Part of the main Ocean is higher than the 


reaſonable to ſuppoſe, that the Water ſhould be 


come high Mountains: from whence we conclude 


theſe Mediterranean Places, towards the Ocean, 
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others almoſt contiguous to the Continent. There. 


Land; becauſe it is not higher than the Shores of 
theſe Iſlands. * | 

5. THE Waves upon the Ocean never keep 
long upon a Heap, but are naturally diffuſed *ti]] 
they make a ſmooth Surface : wherefore it is un- 


heaped up towards the middle of the Ocean. 

6. IF the Waters in the main Ocean are higher 
than the reſt, why do they not flow into the Chanels 
of the Rivers, whoſe Waters are more depreſſed ? 
for we find, by Experience, that Water naturally 
flows from the Place where it is, to any other that 
is lower, which is the Cauſe of ſo many Inun- 
dations. 

FROM the whole I think it ſufficiently appears, 
that the Sea is not higher than the Shores; and 
but very few Shores are elevated to the Height 
of the Inland Parts, for theſe are often obſerved 
to riſe gradually above the other, *cill they be- 


that no Part of the Ocean is higher than the Su- 
perficies of the Earth. That the Inland Parts are 
more elevated than the Sea Shores, appears alſo 
from the Riſe and Currents of Rivers, which, for 
the moſt part, break out, and are directed, from 


Theſe Places therefore are higher than the mari 
time Parts, becauſe they pour down their Waters 
upon them. Not but that there are ſome Countries 
which are ſituated a little lower than the Surface 
of the Ocean, but then they are defended either 
by the Altitude of the Shores, or by Banks, or 
long Ridges, of interpoſed Ground, Some Coun- 
tries alſo are not fenced with Banks, becauſe they 
fear a calm and ſettled Sea ſhould overflow them, 


but leſt, when it is ruffled with Winds and made 
| impetuous 
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impetuous, it ſhould violently break in upon 
them. 


COROLLARY, 


IT is therefore in vain to tell us, that the Sea is 

hizher than the Land, and that by a miraculous Pro- 

vidence it is kept from overflowing the whole Earth, 

and cauſing another Univerſal Deluge; for we have 

ſhewed, that both Land and Water are included 

within our ſpherical Superficies, and that moſt 

Parts of the Earth, at leaſt the Shores are higher 

than the middle of the Ocean, which for that Rea- 

ſon cannot overflow Countries, or cauſe a Deluge, 

unleſs the Shore or Banks are waſted, and their 
Height diminiſhed, or a greater Quantity of Wa- 
ter force them open, or overpower them, and then 

indeed there may happen an Inundation. Neither 

is it impoſſible, or contrary to Nature, that the 

whole Earth by ſuch Means might be overflowed, 

as will be made evidently appear at the End of this 

Chapter, | 
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PROPOSITION III. 


Why the Ocean, ſeen from the Shore, appears to riſe 
and ſwell to a greater Altitude, by bow much the 
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more remote it is. 47 8 
m. f + 3 
ri- * | 1 
en THIS is a Deception of Sight, or to ſpeak VI 
ies more accurately, in the Eſtimation, which hath 1 
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brought many into an Error, and by which divers 
have ſuppoſed the Sea to be in ſome Places ſeve- 
ral Furlongs higher than the Land. But jt is a 
vonder they have never taken notice of a common 
Experiment, which is to be met with every Day, 
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_ Pavement, or Area, will ſeem to be elevated by 


he than ab. Altho' theſe Parts are very unequal, 


be A/, Ag, Ab, Ak, where af, fe, gh, bk, ate 


the Elevation of our Eye, and therefore they ſeem 
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Pillars, the Parts that are remote, will appear 
higher than thoſe that are near, and the whole 


little and little, as it's Parts are more remote from 
us, notwithſtanding, in Truth, it be every where 
of the ſame Altitude. After the ſame manner we 
eſtimate the Height of the Sea ; for if we take a 
levelling Inſtrument, and obſerve from the Shore 
the remote Parts of the Sea, we ſhall find it not to 
be elevated above us, but rather depreſſed below 
the Horizon where we ſtand. 

T H E Cauſe of this Deception is thus explained 
from Optics, Let the Eye at A obſerve a Pave- 
ment, or the Superficies of the Water, a pretty way 
extended ae (Fig. 18.), Let the Angle a A e be di- 
vided into four equal Parts, or Angles e Ad, dA, 
cAb, bAa, by the right Lines Ab, Ac, Ad. 
Theſe will divide the right Line ae into four un- 
equal Parts, a b, bc, cd, de, of which the more re- 
mote will be the largeſt, as appears by the Figure, 
viz, E d larger than de, and dc larger than bc, and 


yet, by a Deception of the Sight, they will be judged 
to be all equal, and at an equal Diſtance from the 
Eye; ſo that Ab, Ac, Ad, Ae, will ſeem to 


equal; and thus the Parts bc, cd, de, ſeem ele. 
vated, as if they were fg, gh, bk. 

OR ſhorter thus, Becauſe the Eye is raiſed to 
ſee things at a Diſtance, and depreſſed to view 
things near, therefore things at a Diſtance ſeem ele- 
vated, and things near depreſſed. Or becauſe we 
meaſure- the | Diſtance of the Parts that are near by 


low; but -we cannot do ſo by the Parts at a H. 
ſtance, and therefore they ſeem not low, but raiſed 
more than they really are. 21 

ein pod _ HENCE 
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HENCE we gather, that tho* the Ocean may 
{em to be raiſed above the Shore, and the more 
the further off, yet we are not to think that it is 
VO OS — 5 i 
SOME imagine the Ocean to be higher than 
the Earth, becauſe unleſs it was ſo, they think it 
impoſſible that Water ſhould flow from it to the 
Heads of Rivers (which are commonly placed very 
high in, inland Countries) ſince it never flows, but 
from a higher to a lower Place. But we ſhall diſ- 
cuſs this Point, when we treat of the Origin of 
Te. „ 
OTHERS may infer, that the Pike of Tene- 
riff is not ſo high as to be ſeen on the Ocean at fo 
great a Diſtance as ſixty German Miles, or four 
Degrees, unleſs either the Foot of the Mountain, or 
the Ocean itſelf, be higher than the Sea upon the 
Coaſt of Teneriff; the like may be ſaid of other 
Mountains. What is to be anſwered here appears 
from Chapter ix, where we treated of the Altitude 
of Mountains. | I 6 


PROPOSITION Iv. 
70 explain the Cauſe and Origin of Bays and Streig bis. 


BAYS, properly ſpeaking, are in the Earthand 
| Not in the Sea, and therefore they ought to be cal- 
led the Arms, Branches, or procurrent Parts, of 
| the Ocean, For thoſe are more properly called 

Bays of the Ocean, where it receives Peninſula's, 
ſuch as Malacca, Jutland, &c. 

BUT cuſtom hath obtained that the word Bay, 
ſhould, contrary to it's Signification, belong to 
| ” Ocean, and be the ſame as an Arm or Branch 
F | | 

THESE Bays or Gulphs are thus produced. 
| When a part of the Sea Shore is by ſome 4 

| aule 
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ed, and formed into a Bay. 


reſiſt the ruſhing of the Ocean. But this is more 


and make room for a whole Bay of Water. 


the Earth and Ocean; and the rather, becauſe 
none, nor any thing like them, have been produ- 
ced in the memory of Man. Tho' the ancient 


Mountain Calpe upon the Spaniſh Shore, and Ahl 


were called Hercules's Pillars, and the Streights, 


Teſtimonies of Authors, and ſe - us to believe, that. Brita; . 


190 The Abſolute Part Sr. IV. 


Cauſe ſhattered and rent in two, ſo as to leave an 
Opening, whoſe Surface is lower than the Surface 
of the Ocean, the Water naturally guſheth in be. 
tween the Cliffs, and is not ſtopped till it meet 
with more elevated Ground, by which it is bound. 


S TREIGH Ts are from this Cauſe alſo pro- 
duced. 5 5 | | 

- THE reaſon why theſe Parts are now and then 
ſo miſerably torn in Pieces, as to admit Inundati. 
ons (by which Bays and Streights are formed) is 
the impetuous Motion and violent daſhing of the 
Waves againſt the Shore, being forced by Winds, 
or ſome other Cauſe, almoſt daily, to waſh away 
and waſte them : whereby, in proceſs of time, the 
Earth is broken and disjoined, and made unfit to 


likely to happen if the Shore be low, and conſiſt 
of looſe and crumbling Earth, eaſy for the Sea to 
work upon, which will with ſmall reſiſtance burſt 


I T is manifeſt, that ſome new Bays and Streights 
are thus produced, but we ,muſt not thence con- 
clude, that all which are at this Day found in the 


Earth were ſo generated : 'for it is very likely, that 
a great many of them are of the ſame Date with 


Grecians have ſuch Fables; and tell us, that the 


in Africa were formerly joined, but afterwards ſe- 
parated by Hercules ; from whence theſe Mountains 


Hercules's Streights (a). — 


(2) There are a great many yeral, other Reaſons, to induc! 


— 
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IT was a common Opinion of the Ancients, 
that the Streights between 1taly and Sicily, were 
made by the Irruption of the Sea, which we do 
not ſo much doubt of: nor do we think it impoſ- 
ſible, that the like ſmall Streights have been and 
are ſtill generated. Streights alſo may be turned into 
Bays, and Bays into Streights; as if, for Example, 
the Mouth of the Streights of Magellan or Manilba, 
ſhould be ſtopped on the one fide or the other, 
they would be changed into long Bays: or if (on 
the other hand) the Iſthmus between Africa and 
Aſia, ſhould be removed, then the Red-Sza would 
be joined to the Mediterranean, and they both be- 
come Streights, and afford a Paſſage to the Indian 
Ocean, | 


PROPOSITION V. 
Whether the Ocean be every where of the ſame 


ſt, . - Altitude, 
„0 17 een om the firſt Propoſition, that the 
on- Face of the Ocean in it's natural Situation, and when 


no Obſtacle hinders, is every where of the ſame 
Altitude, having, as was there proved a ſpherical 
Surface, and being concentrical with the Earth: 
but it may be here doubted, - whether for ſome 


au- KReaſons, it may not in one Place be higher than 
jent in another; which is very worthy of Obſervation, 
the and of great Moment to be well underſtood, by 
(byl | 


not an Iſland from the Begin- every Day on both Sides, was 
ning, but was formerly joined wore away and waſted. The 
0 France by an TIthmus, be- great Dr Wallis was of this O- 
wween Dover and Calais, and pinion, and ſo was Dr Myferave. 
chat this Iabmus, in proceſs of See both their Arguments in 
Time, being continually beat Phile/. Tranſ. abridged by Motte. 
E upon by two impetuous Tides Part 4. F ape 35, 40. 

thoſe 


* 


" 
1 
. 
1 
77 
I 
5 
q 
wy 


1 = 

q 

* 

* ; 
1 
1 

5 3 
6 
I 
5 

24 


e 


e e 8 
perch 
—— — —— ¶ ͤ — 
— — 


— —— — — — — 
— — — — — = Ree — 


192 The Abſolute Part SEC r. IV. 


thoſe that propoſe the cutting thro* of Iſthmus's, 
and joining one Part of the Ocean to another. 
SEVERAL will have both the Sea and Land 
to be higher towards the Northern Parts, than about 
the Equator, and this was Ariſtotle's Thought (in 


Lib. 2. Chap. ii. de Calo) (c). The Reaſon they 


bring for it is, that the Ocean ſeems to flow from 
the Northern Parts as from a Fountain; but this 
does not prove it's ſuperior Altitude there : for 
whether the Northern Countries, or rather the Nor- 
thern Chanels, be higher or lower than the Cha. 
nels near the Equator (as is yet doubtful, or at leaſt 
not ſufficiently proved from that Motion which is 
not generally found in all the Northern Parts) it 
does not follow, if they were ſo admitted, that the 
Ocean 1s there higher ; becauſe that to lower that 
ſuperior. Height, and to make the other equal with 
it, the Ocean is conſtantly flowing towards the 
Equator. -Ariſtotle in the forecited Place adds ano- 
ther fabulous Reaſon, taken from the Poets, which 
is not worth an Anſwer, viz, that the Sun when it 
ſets, hides itſelf beyond the great Bulk of the Nor- 
thern Regions. | 
THIS Opinion of the ſuperior Altitude of the 
North Pole, ſeems to ariſe from hence ; that when 
we turn our Faces that way, we imagine the Pole 
to be raiſed above the Horizon of the Place we are 
in, and therefore judge the Countries thereabouts 
to be elevated above us. | 
SOME think the Indian Ocean to be higher 
than the Atlantic, which they endeavour to prove 
from the Flux of the Sea in at the Streights of G- 
braltar, and of the Arabian Gulph : but then, this 
doubt is to be conſidered, whether the Altitude of 
Bays, eſpecially in their extream Parts, be the lame 


(c) The Earth and Ocean are higheſt about the Equator. Ser 
the Note (5) on Chap. iii, 
with 
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with that of the Ocean, or leſs; and chieffy thoſe 
Bays which are joined by very narrow Streights to 
the Ocean. 7 . ä 
THAT the Atlantic and Indian Ocean are 
higher than the extream Parts of the Mediterranean, 
| near Egypt and Aſia minor, none need doubt; for 
| unleſs the Streights of Gibraltar (where the Atlantic 
| floweth into the Mediterranean) were ſomething 
lower than the Ocean, there would not be ſuch a 
ſtrong Current there as it is. Perhaps at the 
| Streight*'s mouth there may be but little difference; 
but then further, to continue the Flux all over that 
large Tract between Europe and Africa, the depreſ- 
ſion of the Bay muſt by Degrees be greater, other- 
wiſe the Water could not flow when it is ſo often 
obſtructed by Rocks, Iſlands, Peninſula's, and o- 
ther Obſtacles, which repel the Current of the Wa- 
ter, and diminiſh the Force of the Influx We 
need not doubt of this, if it be true what is record- 
ed of Seſoſtris, Darius, and other Kings of Egypt, 
by ſome Authors of good Credit, how they at- 
tempted to cut a Chanel between the Red-Sea and 
the Nile, that out of the Indian Ocean, and thro? 
the Red. Sea, they might ſail that Way from the 
Mouth of the Nile into the Mediterranean ; which 
would be of great Advantage to Egypt and other 
Countries upon the Coaſt of the Medirerranean. But 
they were forced to deſiſt from this Enterpriſe, 
when the Red-Sea was diſcovered by the Attificers 


her Wit be much higher than the Inner Egypt. If there- 
ve Wore the Red. Sea be higher than the Land of Egypt, 
C. vill be alſo higher than the Water of the Nile 
tas . nd the Mediterranean itſelf, into which the Nile 
Þ of 1 o; and conſequently the Red. ca, and alſo the 
une dan Ocean, are both higher than the Mediterra- 


7 E 


* 5 af pecially the furtheſt Parts of it about Egypt, 5 
| omania, and the Archipelago, a - . oy Se „ 
[Volt © Oo MORE 
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MOREOVER, other Kings of Egypt of old, 
and of late the Egyptian Sultans, and Turkiſh Em- 
perors, had frequent Conſultations about cutting 
through that 1þmus that joins Africa to Aſia, and 
ſeparates the Mediterranean from the Red-Sea ; but 
the Reaſon, as we are told, why they did not {et 

about it was, that the Indian and Red. Sea were found 
to be much higher than the Shores of the Mediter. 
ranean : and therefore it was feared, that the Red. 
Sea ſhould overflow them, eſpecially Egypt, which 
is reckoned by every one to be a very low Coun- 
try. | 
THAT the Red. Sea is higher than the Medi. 
terranean appeareth from theſe Obſervations ; but 
this, not without Cauſe, may be doubted by ſome, 
becauſe they are both Bays, the one of the Allan. 
tic and the other of the Indian Ocean. Therefore 
to give a plauſible Reaſon, why the one ſhould be 
higher than the other, it will not be amiſs to con- 
ſider, that tho* they are both depreſſed more than 
the Seas from which they flow ; yet the Difference 
is leſs ſenſible in the extream Part of the Red. &a, 
which is nearer the Indian Ocean, than the extream 
Parts of the Mediterranean are to the Atlantic, For 
I cannot think that the Indian Ocean is higher than 
the Atlantic, as ſome imagine. 55 
IF therefore the Iſthmus was cut through, 10 | 
doubt but a great Quantity of Water would floy 
from the Red- Sea into the Mediterranean; but I can. 
not think ſo much as to bring Egypt, and other 
Places about the Levant, into danger of being over 
flowed : becauſe if the Indian Ocean poured in mote 
1 Water, the Atlantic, would very likely emit [els 
Wilt that ſo they might each retain the ſame Altitude i 
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Cauſes and Reaſons to omit cutting through this 
Iſthmus. : a 

THE firſt ſcruple was no doubt the greatneſs 
of the Work, for it would be no ſmall Labour and 
Expence to cut thro? an Iſthmus, whoſe Breadth at 
the narroweſt Part is at leaſt forty German Miles, 
and the Earth rocky; beſides there muſt have been 


could not have been done without fkillful Work- 
men, which thoſe Nations have always wanted. 

THE ſecond Reaſon was, becauſe they ſup- 
poled the Chriſtian Nations in 1taly, Venice, France, 
| Spain, &c. would receive greater Benefit than they 
themſelves from this Canal, by failing thro? it.to 
Perjia and India, and bringing thence thoſe pre- 


a cious Commodities, which the Turks and Egyplians 
5 at preſent carry at their own Prices by Land, and 


for which they receive large Duties, which, bring 
conſiderable - Revenues into the Grand Seignior's 
Coffers. See Maffeus's Hiſtory of India, Book iii, 
Where he tells us, how much the Sultans of Agypt 
were formerly offended at the Portugueſe failing and 
trading into India. | ww 
A third Cauſe why they neglected this was per 

aps, becauſe they knew the Chriſtians ,excelled 
Wim in Navigation; and were therefore afraid leſt 
hey ſhould invade thoſe Streights, and the adjacent 
Countries, or even Medina itfelf, the Sepulchre of 
Mabomet. For a conſiderable Fleet would in a 
Hort time tranſport a great Army of Men, and all 
| ou Proviſions from Europe to Arabia, by this 
anal. 1 1 
BUT Aiphbonſus Albuquerce, Governor of the 
ligueſe Indies, was of another Opinion, when 
bad intended to have turned the Nile from 


, by cutting a Chanel thro' Aby/inia (which 
cal "ders upon Egypt, only a few Delarts interpo- 
auſes 


ne) tothe Red Sea, that by this means he might 
| O 2 render 


Dams and Wears made in ſeveral Places, which 
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render Egypt barren and unfruitful to the Turks, 
but he died before he could undertake it. 
THUS far, concerning the Altitude of the 
Mediterranean compared with that of the Red. Sea, 
Atlantic, and Indian Ocean. We were obliged 
to explain it; becauſe from thence ſome take Oc- 
| .Caſton to argue the unequal Altitude of ſome Parts 
| of the Ocean. | os on TL > 
N BUT theſe things may be comfirmed by ano- 
ther Example, it we may compare great Things 
with ſmall. The German Ocean, which 1s a Part 
of the Atlantic, running between PFrieſland and Hol. 
land, forms a Bay; which tho? it be but ſmall, in 
compariſon of theſe famous ones juſt now men- 
tioned, yet it is called a Sea, and watereth An. 
ſterdam the Capital of Holland. Not far from thence 
is the Lake of Harlem, which is alſo called the 
Sea of Harlem: this is as high as the foremen- 
tioned Bay, and ſends out a Branch to Leyaen; 
where it is divided into ſeveral leſſer Canals. And 
becauſe neither the Lake nor the Bay overflows 
| the bordering Country (when they are ſettled and 
| at quiet, and they have Bulwarks provided again 


2 @ Storm) it appears that they are not higher than t 
the Lands of Holland. But that the German Ocean q 
is higher than theſe Countries, hath been experien- \ 
ced by the Inhabitants of Leyden, when they under. 2 
took to cut a Canal from their City to the German i 2 
Shore, near the Town of Catwic, which is about I 
two Holland Miles in Length; ſo that the Sea be. a 
ing let in, they might ſail into the German Ocean, i tt 

and from thence to other Countries. But when if 

they had finiſhed a great Part of it, they were fu tt 
ced to leave off, having at length found, by Ob. fa 
ſervation, that the German Ocean was higher than ot 

the Ground between it and Leyden; from when th 

the Place where they left off is called by the Dutth, th 

Het malle Gat. i, e. unproſperous. Therefore ide hi 


3 | Ger mal 
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German Ocean is ſomething higher than [the Zuy- 


dr Zee or] the Bay of Holland. 1 
BUT all Bays are not depreſſed below the 
Ocean, for thoſe that run out into the Land at 
broad and open Paſſages, ſuch as thoſe of Mexico, 
Bengal, &c. are, without doubt, of the ſame Al- 
titude with the Ocean itſelf: tho“ J know the Sa- 
nards doubted this (whether the Pacific Ocean was 
higher than the Bay of Mexico) when they oonſult- 
ed about cutting thro* the Iſthmus of Panama, 
that they might with more Expedition fail to Peru, 
China, and the Indian Iſlands. But beſides this 
Suſpenſe, we underſtand that they had a Political 
Reaſon for not doing it; they were afraid leſt the 
Engliſh, Dutch, and other Nations ſhould make 
uſe of it, and lie in wait at the Entrances, or in- 
vade Peru. For the Engliſb and Dutch would not 
care to make ſuch long and dangerous Voyages 


thro the Streights of Magellan or La Maire, when, 


with a well furniſhed Fleet, they could force their 
way thro? thoſe Streights, and perhaps take Peru, 
or at leaſt cruſh the Force of the Spaniards there. 
THAT we may put an end to this, it is - beſt 
to determine, that the divers parts of the Ocean 
and broad Bays are all of the ſame Altitude, (as 
| was proved in the firſt Propoſition) but long Bays, 
and chiefly. thoſe produced from narrow Streights, 
are ſomewhat depreſſed, eſpecially at their extream 
Parts: but I could wiſh there were more diligent 
and accurate Obſervations made by thoſe who have 
the Opportunities of making them, to remove, 
if poſſible, the following Doubts, viz. 1. Whether 
the Indian, Atlantic, and Pacific Ocean are of the 
fame Altitude, or the Atlantic be lower than the 
other two, 2. Whether the northern Ocean, near 
the Pole, and within the Prigid Zone, be higher 
than the Atlantic. 3. Whether the Ned. Sea be 
higher than the Mediterranean, 4, Whether' the 

O 3 Pacific 


— — _ a. 


— 1 — "ara 2 - — — — 
— K "> . —_ W- 22 . 
2 gy —— , r 2 — 2 
” Cl 8 
— — — — _ - ö * — 
— — — 2 _ 
= ” CE” - % - 
— Fad — 
77 — E ” — CW » 8 > — 2 
2 — — Mie... 
— — — CO . 0 N Te "x 2 . . _ 
1 1 — 3 w_ TO — > —— 
* = = « & => 
— * — " — 1 


. 
= 


— ——ñꝛ ͤ — 


198 The Abſolute Part SECT. IV, 
Pacific Sea be higher than the Mexican Bay. 5, Whe- 
ther the Baltic be as high as the Atlantic, And 
theſe Differences ought to be obſerved in Hudſon's 
Bay, the Streights of Magellan, and others, We 
ſhall treat of the Euxine Sea in Chapter xv. 

T HE continual Flux and Reflux of the Sea, and 
Currents, make the Face of the Ocean mutable, 


and it's Parts of a different Altitude, at different 


Times; but theſe ariſe from external Cauſes, and 
we here only conſider the natural Conſtitution of 
the Water : beſides, they do not ſeem to alter the 
Altitude ſo much in the middle of the Ocean, as 
on Se 


COROLLARY. 
. THEREFORE ve cannot aſſent to Papyris 


Fabianus and Cleomedes, who determined the great- 
eſt Height of the Ocean to be fifreen Furlongs, or 
half a German Mile; unleſs they mean the Depth, 
which is not at all well expreſſed by the Word Alti. 
tude, as it appears in the Tranſlation of Ariſtoll, 
Book i. Meteor. Chap. xi. at the end, where B44 
Ts i is explained of the Altitude of the Sea. 


PROPOSITION VI. 


The Depth of the Sa, or Ocean, in moſt Parts me 
be tried with a ſounding Lead; and there are but 
| few Places where the Bottom cannot be reached. 


THE Depth of the Ocean varies according 9 
the greater or leſſer Depreſſion of the Chanel; 
being found sd of a German Mile, 2o, fo, 5 
Se. deep; and in a few Places a whole Geri 
Mile or more, where the Line was commonly uo 
long enough to try how much, tho? even the" 
& is likely the Bottom is not at a vaſt Dey 
. e * V unleb 
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unleſs perhaps in ſome Places there may be deeper 
Pits than ordinary, or ſubterraneous Paſſages. 

THE Depth of Bays is not ſo great as that of 
the Ocean, and their Chanels are leſs hollowed by 
being nearer the Land: for the ſame Reaſon the 
Ocean is not ſo deep near the Shore, as in remote 
Places; which happens by reaſon of the concave 
Shape of the Chanel. 

SAILORS find the Sea's Depth with a ſound- 
ing Lead, in the Shape of a Pyramid, of about 
twelve Pound Weight, faſtened to a Line about 
two hundred Perches long, tho' ſome require a 
Lead of a greater Weight: yet they may be ſome- 
times deceived in this Obſervation if the Line 
ſhould be carried away by a Current or Whirl- 
pool, ſo as not to deſcend perpendicularly, but 
obliquely. 

BUT when the Depth is ſo great that no Line 
is ſufficient to ſound it, ſome have thought of a 
Method to try it thus (d). In the firſt Place they 
obſerve, how long a known Weight of Lead will 
be in deſcending a known Depth; then they faſten 

| O 4 | a Cork 


d) The learned Dr Hook has 
given us a Method (much like 
the following) to ſound the 
Depth of the Sea without a 
Line, which, becauſe it pro- 
meth Succeſs, we ſhall here 
deſcribe from the Philo. Tran/. 
Neo. Page 147. 

Take a Globe of Fir, or 
Maple, or other light Wood, 
= A; (Fig. 19.) let it be well 
ſecured by Varniſh, Pitch, or o- 
therwiſe, from imbibing Water ; 
then take a Piece of Lead, or 
Stone, D, conſiderably heavier 
than will fink the Globe: let 
there be a long wire Staple B 
in the Ball A, and a ſpringing 


Wire C, with a bended End F, 
and into the ſaid Staple, preſs in, 
with your Fingers, the ſpring- 
ing Wire on the bended End : 
and on it hang the Weight D, 
by it's Hook E, and fo let the 
Globe and all fink gently into 
the Water, in the Poſture repre- 
ſented in the Figure, to the 
Bottom, where the Weight, D, 
touching firſt, is thereby ſtop- 
ped ; but the Ball, being by 
the Impetus it acquired in deſ- 
cending carried downwards 2 
little after the Weight is ſtop- 
ped, ſuffers the ſpringing Wire 
to fly back, and thereby ſets 
itſelf at Liberty to * 
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a Cork or a blown Bladder to the Lead, fo as it 
may be diſengaged from it, as ſoon as the Lead 


ſhall touch the Bottom : 


SECT. IV. 


this being done, they let 
down the Lead, and obſerve the time between it's 


touching the Bottom, and the Cork's riſing to the 
Surface of the Sea; from whence by comparing this 
with the aforeſaid Obſervations, and ſtated: Pro- 


And by obſerving the Time of 
the Ball's ſtay under Water, 
(which may be done by a 
Watch, or a good Minute 
Glaſs, or beſt of all by a Pendu- 
lum vibrating Seconds, (which 
muſt be three Foot three Inches 
and one fifth of an Inch long) 
you may by the help of ome 


Tables, come to know any 
Depth of the Sea. Which Ta- 
bles may be calculated from the 
following Experiments madeby 
the a, Viſc. Brounker, Sir 
Robert Murray, and Mr. Hool, 
in the Chanel at Sheernj; 
mentioned in Philo/. Tran. N f 
9. 
Ox. Gr. 


A wooden Ball A weighed —— — — 522 oo 


Another wooden Ball B — 
A Lead A 


Another Lead B — — — 


The Ball B and the Lead B 
were let down at ſixteen Fa- 
thoms; and the Ball returned 
in forty eight ſingle Strokes 
of a Pendulum, held in the 
Hand, vibrating fifty eight ſin- 
gle Strokes in a Minute. 


A ſecond time repeated with 


the ſame Succeſs ; wherefore 
the Motion Was four F ot 18 
Second. 

Again che Ball A, and che 
Lead B, whoſe Nail was bend- 
ed into a ſhaper Angle ; the 
Ball returned in thirty nine 
Strokes. A ſecond time repeat- 
ed with the ſame Succeſs, at 

the fame Depth. 

Ball A, +48 at eight Fa- 
ee and one Foot, returned 
at twenty; repeated at eight 
Fathoms, returned at nineteen. 


\ Tried the third time at ten 


Fathoms four Foot, returned 
at twenty eight. 

A fourth Tryal at the ſame 
Depth, juſt the ſame. 

A fifth, at ten Fathoms five 
F oot, returned at twenty ſeven, 

' Aſixth Tryal, juſt the ſame. 
As ſeventhat twelve Fathom: 
five F oot, returned in thirty- 
ſeven. 
An eighth Tryal jult the ſame. 

But if it be alledged, that it 
muſt be known, when a light 
Body aſcends from the Bottom 
of the Water to the Top, i 
what Proportion of Time it 
riſes; it may be conſidered, that 


in theſe Experiments the Time 


of the Deſcent and Aſcent ar 
both taken and computed to- 
gether 3 ſo that for this Pur- 
poſe, there needs not the Nict- 
ry which i is alledged. 

| portions 
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portions, they find the Depth of the Ocean. But 
there is ſuch a Nicety required in making theſe Try- 
als, and the time of Obſervation is ſo ſhort, that 
it is very rare to find the true Depth by this Me- 
thod. However it appeareth, that the Depth of 
the Ocean 1s every where finite, and not extended 
to the Antipodes ; becauſe if two Portions of Earth 
were divided by any Part of the Ocean, which 
might be continued thro? the Center to the oppo- 
ſite Side of the Globe, unleſs they were ſupported 
with Arches, they would immediately fall together 
| atthe Center, becauſe the Earth is heavier than the 
Water. Beſides, the whole Bulk of Earth aud Wa- 
ter is finite and ſpherical; and therefore the Depth 
of the Ocean cannot be infinite. 15 
| MOREOVER, from the Obſervations of the 
Depth in divers Places, it is manifeſt, that the Cha- 
nels in Depth are nearly equal to the Mountains 
and inland Parts in Elevation, that is, as much as 
the one is raiſed, ſo much the other is depreſſed, 
and as the Altitude of the inland Parts is gradually 
| increaſed from the Shore, ſo is the Sea deeper and 
deeper towards the Middle of the Ocean, where 
the Depth is for the moſt part greateſt.  _ 
IHE Depth of the Sea, is in the fame Place 
often altered by theſe or the like Cauſes. 1. By the 
Flux and Reflux. 2. By the Increaſe and Decreaſe 
| ofthe Moon. 3. By the Winds. 4. By the moul- 
| dering and ſubſiding of the Shores; whence the 
Chanel is made higher in proceſs of time by Sand 


= | and Mud. | 
-M PROPOSITION VI. 

De Ocean doth not flow from Springs, but is contained 
w. #ithin the Cavities of the Earth ; tho it is not al- 
ce» 


Ways numerically the ſame, but continually increaſing 
and diminiſhing. © © N 


NS; 
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WE know by Experience that the Water of 
Rivers is produced by Springs, and becauſe it hath 
been ſo for many Ages paſt, it neceſſarily follows, 
that the Water which 1s continually flowing to the 

Sea, returns again to the Fountains, either by ſub- 
- terraneous Ducts, or ſome other way. The Phi- 
lofophers of old were alſo of Opinion, that the Sea 
iſſued forth at ſeveral Springs; neither could the 
Magnitude nor the Perpetuity of it's Bulk convince 
them of their Error, for they ſaid, that it was con- 
veyed by ſubterraneous Fiſſures to theſe Fountains, 
which therefore kept continually flowing. Ariſtoll: 
(Book ii. Meteor. Chap. ii.) endeavours to prove 
the contrary, and to refute the Arguments of the 
Ancients, but ſays very little to the Purpoſe ; we 
think theſe following will be more effectual to diſ. 
prove them, If the Ocean have Springs they mult 
either be in the raiſed Parts of the Earth, or in that 
Part which is covered with the Ocean, that is in 
the very Chanel of the Sea. That there are no 
ſuch upon the dry Land is apparent, becauſe there 
were never yet found any; and to ſay that they 
are in the unknown Countries towards the North 
or South Pole is to take a Thing for granted with. 
out any manner of Reaſon for it, becauſe moſt of 
theſe Countries are covered with Ice continually, 
and as many as are diſcovered of them afford no 
Springs at all. Neither can they pretend to fay 
that they are in the Chanel of the Sea; for if the) 
were, they would be no further diſtant from the 
Center than the Ocean itſelf ; and therefore the 
Water in them would not flow, but be at Reſt, 
becauſe it is againſt Nature that it ſhould aſcend 
from a lower to a higher Place; and the Spring 
of all Rivers are higher than the Waters they cm. 
Some indeed may abject that this Motion is vi- 
lent, becauſe that the Bottom of the Ocean, being 
perforated into Ducts, Meanders, Fiſſures, or 1 
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nals, (which you'll pleaſe to call them) is not ter- 
minated in the Earth's Bowels, but extended to a- 
nother Part of the Bottom of the Ocean by more 
Intercourſes than one; ſome of which convey the 
Water one way, and ſome another, ſo that it iſſu- 
eth out of each, as if they were ſo many Springs. 
| And ſince (ſay they) it is not contrary to Reaſon” 
to ſuppoſe many of theſe Paſſages or Intercourſes, 
nothing hinders but that there may be alſo as many 
Springs in the very Chanel of the Ocean, But 
theſe are all vain Fancies, and no way agreeing 
| with the Nature of Water ; for tho? the Wore 
continued thro? theſe Orifices, it will not flow thro? 
one or the other, but be at Reſt, unleſs it be ur- 
ged by ſome external Cauſe z and tho? it be preſſed 
by the incumbent Water on this ſide the Intercourſe, 
it will not diſcharge itſelf at the other; becauſe it is 
as much preſſed by the incumbent Water there, 
| which keeps it in Ægquilibrio, and at Reſt, as may 
| be proved by Experiment thus: 

Let ABCD (Fig. 20.) be a Veſſel full of Wa- 
ter, and AB it's ſpherical Superficies. Let RPEF 
be a hollow Beam of Wood, lying obliquely un- 
der Water, ſo that the whole at g under A may be 
higher than the Hole at þ under B. Then the 

| Water will flow in at both ends of the Beam *till 
the hollow Part be full; but there will be no Flux 
at either Orifice; not at g becauſe it is higher nor 
at h, becauſe, tho? it be lower than g, yet the 
2 ap Weight of the Water about B will ſtop the 


(e) For, by the Laws of Hy- of Water under A, and it's 
dtoſtaties, the Weight of the own relative Gravity in the 
greater Column of Water un- declining Bore is to om it 


deer B is of the ſame force to downwards at the Hole g; 
Hex the Water u s at the therefore it remains in Ægui- 
Hole þ, as the leſſer Column brio, and at Reſt, IF 
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IF it ſnould be again objected, that the incum- 
bent Water upon the one Orifice is of a lefs Alti- 
tude, and therefore not of ſo great Force to repel 
the Flux of Water, which is immitted at the other: 
We anſwer, 1. That ſich a thing may be, if the 
Superficies of the Water, which preſſeth one Orifice, 
be ſeparated, or not continuous to the Superficies of 
the Water that preſſeth the other Orifice; but if 
theſe two Surfaces are continuous, the Water will 
ſooner deſcend by that Continuation to the lower 
Place, than by this ſubterraneous Duct, 2. If what 
was objected be allowed, this Motion would in a 
ſhort time ceaſe, viz. when ſo much Water was 
run out by the Intercourſe from the higher to the 
lower Place, as to make both their Surfaces of an 
equal Altitude, And further, ſuppoſe one part of 


the Ocean was perpetually higher than the other, 


there could be no Reafon given, why the Water 
ſhould circulate, or interchangeably be poured from 
one Part into another. 5 

FROM whence it is evident, that the Ocean 
hath no Springs, but is a vaſt Collection of Waters 
contained in Chanelss , 

YET there are ſome things to be taken no- 
tice of, which are commonly objected againſt this, 
VIZ, | 

r. THAT our Proof is built upon a Suppofi- 
tion, that the Ocean, as to it's natural Conſtitution, 
is continyally at Reſt, without taking notice of it's 
being moved by any external Cauſes : but there 1s 
no time in which the Ocean 1s not in Motion, either 
by the Windor Tide, or ſome other violent Agent, 
which cauſes the Altitude and Quantity of the Wa- 
ter to be greater ſometimes in one Place and ſome- 
times in another; and then the Water which is more 
elevated, is poured into thoſe ſubterraneous Inter- 
courſes, and ruſhes towards the Parts that are of a 


leſs Altitude, and where the incumbent wor 6 


than there is to reſiſt it at the Northern End of the 
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leſs able to reſiſt the Eruption. To which I an- 
ſwer, that tho? this is poſſible, yet it cannot be prov- 
ed either by Reaſon or Experience, ſo neither can 
the contrary, therefore this Problem is a Dilemma, 
or doubtful. That there are indeed ſubterraneons 
Receptacles and Cavities in ſomè Parts of the 
Bottom of the Sea we cannot deny, becauſe in ſome 
Parts it 1s of an immenſe Depth, where the neigh- 
bouring Places are but ſhallow ; but if this were 
admitted, it will not follow, that the Water runs 
thro! theſe Paſſages, or that they extend from one 
Chanel of the Ocean to another: or even if th 
were, fince' they are not in all Places, and fince 
theſe external Cauſes” operate ſometimes in one, 
and ſometimes in another Part of the Ocean, it will 
not be granted, that there are perpetual Springs of 
the Ocean 'in any one Place, but that the Water 
flows ſometimes from one Part of the Chanel, and 
ſometimes from another, according to the Place 
and Continuance of the external Cauſe. | 
2, SOME may thus argue, that there is a con- 
tinual Current of the Sea from North to South, be- 


% 


tween both Sides of America and the Old Worid; 
but that we cannot perceive a Current in any Place 
whereby the Water is conveyed towards the Nor- 
thern Regions : therefore ſince the Flux'is perpetual, 


and hath no apparent Source there, nor Convey- 
ance thither, it is probable, that the Water flows 
to the North throꝰ ſubterraneous Paſſages, and ifſu- 
eth out at the Holes in the Bottom of the Chanel, 


as out of a Spring; from whence it returns again to 


the ſouthward. There is another Cauſe taken from 
the former, viz. That the Sea- Water in the 7% 
rid Zone is much heavier than in the Northern Re- 


JSions, as we ſhall prove in Propoſition 8, and 12; 
and therefore there is a greater Preſſure and Force 


to puſh forward the Water thro* the Paſſages there, 


4 


Intercourſes, 


pu and as the Ancients imagined ; (who would 


Springs in the Chanels of the Sea; becauſe. there 
Bottom of the Sea, which muſt certainly ariſe from 


that. in the Gulph of Ormus, near the little Iſland 
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Intercourſes, where, for want of an equal Preſſure, 

it breaks out at the Holes in the Bottom of the 
8 To this we anſwer, that the Flux of the 
Ocean from the North is not ſo great as is fup- 


ve the Water to flow from the Pole thro? four 
Chanels, as is repreſented in ſome old Geogra- 
phical Maps z) nor are the Currents conſtant, but 
only frequently obſerved, by reaſon of the frequent 
North-Winds, and the great quantities of Snow 
and Rain which very often raiſe the Waters, 
and cauſe them to flow towards the South. And 
further, in other Parts another. Motion of the 
Sea is obſerved, of which ſee the following 
Chapter. 

3. IT is no Notion, but a real Truth, that all 
the Springs of Rivers, which flow into the Sea, 
are Springs of the Ocean: For ſince there is in Pro- 
ceſs of a Time a vaſt quantity of Water poured 
into the Sea, no doubt but it returns from the 
Ocean to the Heads of the Rivers thro? ſubteraneous 
Paſſages, or by Dew and Rain. We ſhall not con- 
tend about this; for we do not, in the Propoſition, 
mean ſuch Springs as theſe; but whether there 
are Springs in the Caverns of the Earth, under the 
Chanel of the Sea, which ſupply the Ocean with 
Water. 

4. IT appears probable, that there are ſuch 


is, found, in ſome Places, freſh Water at the 


Springs in the very Chanel. Linſeboten tells us, 


Bareyn, there is brought up freſh Water, by the 
. Divers, at four or fve — 3 and the 
like Springs are found at the Bottom. of. the Seas 
and Bays. To this we, anſwer; that. there are but 
on: n Springs found, and: :thoſe not Aufiicien 
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to ſupply the Ocean with Water; beſides the 
Queſtion is not about ſuch, as we ſaid before. 

FROM theſe Things it appears, that the Sea 
may be rightly ſaid to have Springs in ſome Senſe, 
tho different from what we mean by the Springs 
of Rivers; in which Senſe this Propoſition ought 
to be underſtood. Hence alſo we know what to 
think of the Queſtion ; Whether the Ocean be al- 
ways one and the fame, and conſtantly remains ſo, 
or whether it be a Body whoſe Parts are conſumed 
and renewed again perpetually, 


PROPOSITION VII. 


| The Saltneſs, or Salt Taſtt, of the Sea-Water proceeds 


from the Particles of Salt which are mixed with 
it: but whence theſe Particles proceed, or how they 
are continaed and increaſed, is uncertain. 


EXPERIENCE proves the firſt Part of this 
| Propoſition, for every Body knows that Salt 1s 
made either by evaporating Sea Water with the Sun, 
or by boiling it with the Heat of our Fires. In 
| Germany, and other Countries, they make uſe of 
Fire to ſeparate the Water from it. But in France, 
were the Sun is hotter, the Sea-Water is let into 


Pits or Ponds, where in a few Months, by the ex- 


tream Heat of the Sun, it's freſh Particles are ex- 
haled or evaporated, and it's ſalt ones are concre- 
ted and formed into Grains of Salt. Alfo u 

che Shores of ſeveral Countries, as England, Sc. 
chere is gathered abundance of Bay-Salt, which 
Iche Sea (continually overflowing them) leaves daily 


in moiſt Particles, from whence the moſt ſubtile, 


or freſh, Parts are exhaled, and what is left be- 
comes Heaps of Grains of Salt, whoſe Blackneſs is 


ken off by boiling /tho* this ſort of Salt is 
alted away and diſfolyed from many —_ 
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the Violence of the Ocean, and therefore is not 
found upon all Shores. And ſince this is a com- 
mon Experiment which every one knows,  Ariſtit!; 
need not have inſtanced a falſe one (by letting 
down a Veſſel of Wax into the Sea) to prove the 
Truth of this Propoſition. 8 

HEN CE it appears, that the true Cauſe of 
the Saltneſs of Sea Water, is the Particles of Salt 


which are contained in it, and mixed with it. 


Therefore the Ariſtotelians, with their Maſter, ſpeak 
improperly, and obſcurely, when they aſſert that 
this Saltneſs is cauſed by the Waters being ex- 
treamly heated by the Rays of the Sun; but of this 
we ſhall ſame more by and by. 

BUT the chief Controverſe is about the other 
part of the Propoſition, vis. whence theſe Parti. 
cles of Salt proceed? 

ARISTOTLE was. — Opinion bat * dry 
Exhalations, or Fumes, (which he thought were 
burnt, and of a ſaline Nature) being elevated from 

the Earth, and mixed with moiſt Particles, when 
they are turned into Rain, fall down with it into 
the Sea, and that from thence proceed the ſaline 
Particles, and the Saltneſs in the Sea- Water. Theſe 


are his expreſs Words in Lib. ii. Chap. vii. Meteor. 


And he takes a great deal of Pains to defend this 
Opinion, becauſe by it he could ſhew a Reaſon 
why the Sea continues always ſalt. 

OT HER Peripatetics (who alſo pretend to 
have Ariſtotle on their Side) aſſert, that the Sea 
is falt in itſelf, . by reaſon of it's being perpetually 
ſcorthed with the Sun- Beams; and for this Reaſon 
they ſay it is freſher towards the Bottom, and ſalteſ 
at the Surfſage. 

BOTH theſe, fa labour under fuck gren 
Difficulties and Abſurdities, that it is a Wonder ſo 
many: learned Men —— en could be f. 
e with them. . ** | i; 
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THESE things. may be objected againſt 
Ariſtotle's Hypotheſis; 1. That Rain- Water, ac- 
cording to this, ought to taſte falt, upon the O- 
cean, which is contrary to Experience, for it is 
found not to taſte ſalt at all. And Scaliger's Re- 
medy for this is inſufficient, who ſays, that it 
ought not to taſte ſo at firſt, becauſe the hot 
Vapour hath not had time to be condenſed, being 
more rare, and alſo having lately deſcended from 
W 2 colder Region of the Air; but ſuch Rain- Wa- 

| ter hath been preſerved ſeveral Days by Mariners, 
in which time it would certainly have taſted ſalt, 
if it had held any in it. 2. The leſs it rained the 


to the contrary. e | 

THE other Opinion hath theſe Abſurdities: 
1, It is falſe that the Sea is not ſo brackiſh 
nearer the Bottom; for this only happens where 
Springs of freſh Water riſe from the Bottom of 
the Chanel. 2, Experience ſhews that freſh Water 
| doth not become ſalt by long boiling, or by be- 
ing long expoſed to the Sun. Scaliger likewiſe 
endeavours to obviate this Objection by a ſubtile 
Argument. He ſays that this happens ſo by reaſon 
of the ſmallneſs df 'the quantity of that Water 
Which is uſed in the Experiment, which doth not 
chicken but is diſſolved, But let us take ever ſo 
WPreat a Quantity, and put it over a gentle Fire, 
Phat the Diſſolution, (into Vapours as he means) 
Way be hindred, yet the Water will taſte no more 


> ckeiſn chan it did at firſt. 3. Lakes and Marſhes, 
15 5 hough they are conſtantly heated by the Sun- 


cams, yet do not grow ſalt. Scaliger alſo 
Would waye this Objection, ſay ing, that this 
Happens becauſe. of the continual Succeſſion of 
el Water. But if we obſerve Lakes and Mo- 
ſſes that are fed only by Rain and melted Snow, 
Where there is no ſuch Succeſſion, we ſhall find 
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them rather to dry up. 


* SECT IV. 
thro' a long want of 


Rain, than to become nen or be turned in- 


to Salt. 
THEREFORE, 
nions concerning the Ori 


rejeRting theſe falſe 
igin of Salt in the a 


let us lay hold of ſome others that ſeem more pro- 


bable 9 


6 The mo 080 Cauſe 


of the faltneſs of the Ocean is 


thus explained b N. Dr Fa | 


in Philo. Tran. 


© have obſerved (fays 1h as 


< all the Lakes in the World, 
properly ſo called, are found 


to be ſalt, ſome more ſome 


© Jeſs than the Ocean Sea, 
© which, in the preſent Caſe, 


may alſo be eſteemed a Lake; 
ſince by that Term I mean 
* ſuch ſtanding Waters as per- 


petually receive Rivers run- 


© ning into them, and have no 
© Exit or Evicuation. 


The number oftheſe 1 | 
< in the known Part of the 


World, is exceeding ſmall, 

© and indeed, upon enquiry, 1 
© cannot be certain there are in 
all any more than four or five, 


ix. 1. The Caſpian Sea. 2. 


© The Mare Mortuum, or Lacus 
Asp haltites. 
„which ſtan 
Mexico; and 4. Titicaca a 
Lake in Peru, which, by a 
Chanel of about fifty Lea es, 


©-communicates with a fiſth and 


6. ſmaller, called the Lake of 
Paria, neither of which have 
any other, Exit. Of theſe the 
Caspian, which is by much 
the greateſt, is feported to be 
6 ſomewhat leſs Malt tkan wy 


49113 


. The Lake on 
the City of 


I. Wiss 


Ocean. The Lacus Afphal. 
tites is ſo exceeding ſalt, that 
it's Waters ſeem fully fated, 
or ſcarce capable to diflolve 
any more; whence, in Sum- 
mer time, it's Banks are in- 
cruſtated with great Quan- 
tities of dry Salt, of ſome- 
what a more pungent Nature 
than the Marine, ds having 
a reliſh of Sa Ammoniac ; as 
I was informed by a curious 
Gentleman that was upon the 
Place. 
The Lake of Mexico, pro- 
perly ſpeaking, is two Lakes 
divided by the Cauſways that 
lead to the City, which is 
built in Iſlands in the midſt 
of the Lake, undoubtedly for 
it's Security ; after the Idea, 
it is poſſible, it'sfirſt Founders 
| borrowed from their Beavers, 
who build their Houks 
in Damms they make in the 
Rivers after that manner. 
Now that part of the Lake 
which is to the northwards 
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receives a River of a confider- 
able Magnitude, which being 
ſomewhat higher than the & 
ther, does with a ſmall fall 
C exonerate itſelf into the ſouth- 
«ern Part 'which is lower. 


f theſe the lower is 1 


OE CS. 
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1. THESE Particles are coeval with the O- 
cean itſelf, and therefore it is the ſame thing to en- 

quire about the Origin of the terraqueous Globe, 

and the Fabric of the whole World, as to diſput 
how the Ocean came to be ſallt. 
2. IF this Opinion do not pleaſe, we will propaſe 
another, viz. that theſe Particles were, in times 
paſt, waſhed and disjoined from the Earth, and 
diffolved in the Water; for we need not doubt 
but that there are ſeveral Mountains and Rocks 
of Salt in the Chanel of he Sea. The Iſland of 

Ormus is nothing but whi e hard Salt, of which 

they make the Walls of their Houſes, and there 


« to be it But-to what De- 


* gree I cannot yet learn; 


though the upper be almoſt 
© freſh. | | 


And the Lake of Titicaca, 


I being near eighty Leagues in 
© Circumference, and receiving 
© ſeveral conſiderable freſh Ri- 


vers, has it's Waters, by the 


© Teſtimony of Herrera and 
* Acoſta, ſo brackiſh as not to 
be potable, * tho' not fully ſo 
- © alt as that of the Ocean; 
* and the like they affirm of 
that of Paria, into which the 
Lake of. T#ticaea-does in 
* exonerate itſelf, and which 
* I doubt not will be found 
much ſalter than it, if it were 
* enquired into. 

Now conceive, that as all 
* the Lakes mentioned do re- 
* ceive Rivers, and have no 


© Exit or Diſcharge, ſo *twill- 
© be neceſfary that their Waters 
riſe until ſuch time as their 


.* durfaces are ſufficiently ex- 
* tended, ſo as to exhale in 
þ Vapour that Water that is 
Poured in by the Rivers; and 

n ; P 


* conſequently that Lakes muſt 
© be bigger or leſſer according 
© to the Quantity of the'freſh 
Water they receive. But the 


Vapours thus exhaled are per- 


* feftly freſh, ſo that the ſaline 
Particles that are brought in 
by the Rivers remain behind, 
* whilſt the freſh evaporates ; 
and hence tis evident, that 
the dalt in the Lakes will be 
© continually augmented, and 
© the Water grow falter and 
« falter, But in Lakes that have 
© an Exit, as the Lake of Gen- 
©. ne/aret, otherwiſe called that 
of 'Tiberias, and the upper 


© Lake of Mexico, and indeed 


in moſt others, the Waterkbe- 
ing continually runningoff, is 
«* ſupplied by new freſh River- 
Water, in which the faline 
Particles are ſo few as by no 
% means to be perceived. 
Now if this be the true 
Reaſon of the Saltneſs of 
< theſe Lakes, tis not improba- 


ble but that the Ocean itſelf 
is become alt from the ſame 


< Cauſe, Sc. $4 
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IS not one Spring of freſh Water in the whole 
Iſland. There are alſo ſeveral Mines of Salt in 
the Earth, as every one knows, ſome of which 
we have deſcribed in Chapter xi. But there is 
no need of particular Examples; let us conſider 


the whole Earth, and we ſhall find a great Part 


of it to be nothing but Salt; it's Coherence and 
Compoſition is by Salt, and, as Chemiſts and Na- 


_ tural Philoſophers rightly obſerve, all ſolid Bo- 
dies are concreted and joined by Salt; which Ex- 
perience alſo proves; for if any hard Body be 


burned and conſumed to Aſhes, much Salt will be 


= 


found in it. 1 


NOTHING can be alledged againſt this O. 
pinion of any Weight, and which may not be 


caſily refuted. Some have thought it impoſſible 


that theſe ſalt Particles of the Earth ſhould per- 
petually ſuffice, and ſhould not at ſome time be 
quite waſhed away by the Water of the Ocean, 
which conſtantly takes away ſome Part of them: 


To which we anſwer; that the Salt, thus wrought 


upon, is not ſo much leſſened as to need great 
recruiting; and if any be disjoined, or ſhaken 
from the reſt, 1t 1s not carried without the Ocean, 


but laid up in ſome other Place. 


PROPOSITION IX. 


Whether the Sea-Water be freſher nearer the Bottom? 
and why, in ſome Places, freſh Water is draun 
from the Bottom of the Ocean? 


J O theſe Queſtions I anſwer z That we have not 
found it freſher near the Bottom, except in ſome 
particular Places; where, it is very probable, 
there are Springs of freſh Water. For it is againſt 
Nature that Salt Water ſhould float above freſh, 


when it is heavier. | 
T HOSE 
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THOSE Places of the Sea where there ſeem 
to be freſh Water Springs, at the Bottom, the 


Studious may collect ou 


thors (F). "_ 88 


t of Geographical Au- 


PROPOSITION X. 


The Water of the Ocean is 


nearer the Poles, and ſalteſt about the E 


or in the Torrid Zone. 


leſs falt by bow much it is 
quator, 


THIS is only to be underſtood of moſt Parts 
of the Ocean, for the Propoſition admits of ſome 


few Exceptions. 
THERE are 
Saltneſs, vix. 


ſeveral 


1. THAT the Heat of the Su 


Reaſons for this unequal 


n in the Torrid 


Zone exhales more Vapours than in the northern 
Countries, and theſe Vapours are all freſh Water 
for the Particles of Salt are not ſo eaſily evapora- 
ted by reaſon of their Gravity; and therefore the 


/ That the Curious may 
not be at a Loſs to examine the 
Saltneſs of the Water at ſeveral 
Depths, Dr Hook invented an 
Inſtrument to fetch it up at any 
= Depth, which is deſctibed in 
= Philiſ. Tranſ. No g. Page 149. 
= and Ne 24. Page 447. or in 
Lowthorp's Abridement, Vol. 2. 
Page 260. Thus: 

Let there be made a ſquare 
wooden Bucket C, (Fig. 21, 
whoſe Bottoms K E, $1: con-- 
trived, that as the Weight A 
= finks the Iron B, to which the 
= Bucket C, is faſtened by two 
Handles D D, on the end, of 
which are the moyeable Valves 
or Bottoms E E, and thereby 
= draws down the Bucket ; the 


* 


from getting in. 


Reſiſtance of the Water keeps 
up the Bucket in the Poſture 
C, whereby the Water hath, 
all the while it is deſcending, a 
clear Paſſage . . whereas, 
as ſoon as the Bucket is pulled 
upwards by the Line F, the Re- 
ſiſtance of the Water to that 
Motion, beats the Bucket down- 
wards, and keeps'it in the Po- 


ſture G, whereby the included 
Water Is kept from getting out, 


and the ambient Water kept 


- 


By the advantage of this Vet. 


% 


ſel, you may know the Con- 
ſtitution of the Sea, Water in 


ſeyeral Depths z and 


6 


whether 


it be falter àt, and towards, the 


Bottom. 


Water 
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Water that is left in the Ocean ought to be more 


ſalt about the Equator than towards the Poles, 


where there is not ſo much freſh Water exhaled 
becauſe of the weak Heat of the Sun. 

2. A ſecond Cauſe is the Heat and Coldneſs 
of the Water; for the ſame Water, ſalt Meat, 
pickled Beef, Pork, Sc. taſte ſalter when hot than 


when cold, as every one knows from his own Ob- 


ſervation : becauſethe Heat, or the Particles of Fire, 
agitate and ſharpen the Particles of Salt contained 


in ſuch Meat, and ſeparate them one from ano- 


ther; ſo that they ſtrike and prick. the Tongue 
more ſharply. Therefore, becauſe the Sea- Water 
near the Equator is hotter, and coldeſt towards 
the Poles, it follows, that: tho? every Part of the 
Ocean were admitted to be of equa] Saltneſs, yet 
it ought to: taſte ſalteſt about the Equator, and 
freſneſt near the Poles. | 

3. A third Cauſe is a greater. or leſs quantity of 
Salt in, divers Parts of the Chanel of the Sea; for 
as we find not Mines of Salt all over the dry 
Land, nor a like quantity of Salt in the Places 
where they are found, the ſame may be ſuppoſed 
at the Bottom of the Ocean, where ſome Shores 
and Chanels are not ſo full of Salt as others. 
Therefore where there is a greater quantity of 
Salt at the Bottom of the Ocean, there the Sea- 
Water is more falt, becauſe there is greater Plen- 
ty of this Mineral imbodied or ſoaked in it, as 
is eaſy. to conceive. For this Reaſon the Sex 
Water near the Iſle of Ormus is: extream ſalt, be- 
cauſe che Mand irfelf is alf Salt. Bue whether 
there be a greater quantity. of Salt Mines under 
Water in the Torrid Cone than about the Poles is 
uncertain” for want of Obfervations, but fome 
think it Probable (becauſe of the greater Heat of 
the Sun whereby. che. feſh Particles are * 


_— 
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that there is more Salt in the former: tho' this be 
but a weak Reaſon. | 

4. A fourth Caule is the frequency and ſcarcity, 

of Rain or Snow. In the northern Countries they 
have both very frequent : but under the Torrid Zone 
they have no Rains at all for ſome Parts of the 
Year, and at other Times they are almoſt conſtant. 
Therefore, in theſe Places, the Qcean, near the 
Shores, is not ſo falt in rainy Months as it is in 
dry ones. Yea in ſeveral Places on the Coaſt of 
Malabar, in India, the Sea- Water taſtes ſweet in 
the rainy Months, by reaſon of the vaſt quantity 
of Water which flows from off Mount Gate, and 
falls there into the Sea. This is the Reaſon why, 
at different Times of the Year, the ſame Parts of 
the Ocean are of different Degrees of Saltneſs. But 
becauſe in the northern Countries there are con- 
ſtant Rains and Snow almoſt throughout the whole 
Year, therefore the Sea there is leſs ſalt than in 
the Torrid Zone, 
5. A fifth Cauſe is the different quality of the 
Water to diſſolve and mix the Salt with it; for 
= hot Water diſſolves Salt much ſooner than cold: 
and therefore tho' there were the ſame quantity 
of Salt under Water in the Chanels of the Sea, 
near the Poles, as about the Equator ; yet becauſe 
the Water is cold there, it cannot ſo quickly diſ- 
ſolve it into minute Particles and mix with 
it, as the Water in the Torrid Zone which 1s. 
W hotter, 

6, A fixth Cauſe is the great and many large 
Rivers that em ty themſelyes into the Sea; but 
theſe only cauſe an Alteration upon the Coaſts; 
for the main Ocean is not ſenſibly affected by them. 
Mariners relate that upon the Coaſt of Braſil where 
the Rio de Ja Plata empties itſelf into the Sea, 
Þ the Ocean loſes it's ſalt Taſte, at almoſt fifteen 
Leagues Diftance from the Shore; and the ſame 
= | 67 may 
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may be ſaid of the African Ocean on the Coaſt 
of Congo, and in ſeveral other Places, as about 


Malabar in India, (as was obſerved before) Cc. 


To th-ſe Cauſes: we may add the ſpringing up of 
freſh Water in ſome places from the Bottom of the 


Sea. | 
THESE Cauſes (whether ſeparate or united) 


make a great variety of Saltneſs in different Parts 


of the Ocean, and by theſe that variety is explain- 


ed and accounted for. | 

HENCE there is given a Reaſon why the 
Water of the German and northern Ocean will not 
yield fo much Salt by boiling, as the Water of the 
weſtern Ocean about Spain, the Canary Iflands, 
and Cape Verd in Africa, (from wheuce the Dutch 
fetch abundance of Salt and tranſport it to ſeveral 
northern Countries, viz. to Pruſſia, Poland, &c.) 
becauſe theſe Coaſts are nearer the Torrid Zone than 
the other; tho perhaps both their Chanels may 
contain an equal quantity of Salt. | 
THE Sea-Water in the Ethiopic Ocean, over 
againſt Guinea, yields white Salt, with once boiling, 
as fine as Sugar, ſuch as neither the Spaniſh Ocean, 
nor any other in Europe will produce at once 
boiling. 1 3 


PROPOSITION XI. 


Why Rain-Water catched in the middle of the Ocean 
is found to be ſweet and freſh, when it proceed) 
from the Vajours which are exhaled from the Sea; 
whereas the Water, which, by boiling or diſtilling 

toe ſeparate from the ſalt Water of the Sea, i 
found to be ſalt. e ee 


THOSE that have diligently . ſearched into 
thei Secrets of Nature, I mean the learned Che- 
miſts, (not thoſe ignorant Pretenders N 
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have hitherto laboured in vain to find out a Me- 


the ſame, there 1s Salt 


J Mr Hauton firſt found 
out the Secret of making Sea- 
Water ſweet. It conſiſts firſt 
in a Precipitation made with the 
| Oil of Tartar, which he knows 
| to draw with ſmall Charges. 
Next he diftils the Sea-Water ; 
in which the Furnace taketh 
up but little Room, and is fo 
made, that, with a very little 
Wood or Coal, he can diftil 
twenty four French Pots of Wa- 
ter in a Day; for the cooling 
of which he hath this new In- 
vention, that inſtead of making 
the Worm paſs thro' a Veſſel 


mary Practice), he maketh it go 
E thro' a Hole, made on purpoſe 
out of the Ship, and to enter 
in again thro* another; ſo that 
the Water of the Sea perform- 
eth the cooling Part; by which 
means he ſaveth the Room 
which the common Refrigerium 
vould take up; as alſo the La- 
bour of changing the Water 
when the Worm hath heated 
it. But then, thirdly, he joins 
so the two precedent Operations 


* 


ES 


8 


Pr 


Ia 
* 
2 


orrectthe malignity of the Wa- 
er. This Filtration is made by 
aeans of a peculiar Earth, which 
e muxeth and ſtirs with the di- 
Filled Water, and at length ſuf- 
ers to ſettle at the Bottom. 

He maintains that this diſtil- 
ed Sea-Water is altogether ſa- 


full of Water (as is the ordi- 


Filtration, whereby perfectly to 


thod of diſtilling or extracting freſh Water from 
the Sea-Water, which would be of great uſe and 
advantage to Navigation (g). And tho' both by 
Decoction and Diſtillation, which are in Effect 


left in the Bottom of the 


lubrious: he proves it from Ex- 
perience, it having been given 
to Men and Beaſts, without any 
ill Effect at all upon them. 
Secondly, from Reaſon grounded 
on this, that that peculiar Earth 
being mixed with the diſtilled 
Water, blunts the Points of the 
volatile Spirits of the Salt, and 
ſerveth them for Sheaths, if I 
may ſo ſpeak, tak ing away their 
Force and malign ſharpneſs. 
Phileſ. Tranſ. abridged by Low- 
thorp. Val. 2. Page 297. 

I have been credibly inform- 
ed by experienced Sailors (par- 
ticularly —_ that had an En- 
gine on Board) that Salt-Wa- 
ter made freſh by Diſtillation, 
would not quench Thirſt ; but 
that, when they had drank as 
much as they could get down, 
their Thirſt, was not at all a- 
bated. So neceſſary are the 
Impregnations, which the 
Waters receive in their paſ- 


ſages about the Earth, to make 
them nutritive. And the richer, 


and more ſulphureous, thoſe 
Impregnationsare, ſo much the 
richer, and better, ſuch Wa- 


ters are accounted. An in- 


ſtance of which we have in 


the Richneſs and Spirituouſneſs 
of the Thames Water at Sea, 
which no doubt it receives 
from it's Impregnations by the 
Soil, and Filth, of the London 


Kennels. 
| Veſſel, 
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Veſſel, yet the Water thus ſeparated is till falt, 
and not fit for drinking, which ſeems ſtrange to 
thoſe that are ignorant of the Cauſe of it. This 
is taught by Chemiſtry (which is the trueſt Philo- 
ſophy), by the help of which there are found two 
kinds of Salt in all Bodies, which tho” they per- 
fectly agree in taſte, yet they exceedingly differ in 
other Qualities: Artiſts call the one fixed Salt, the 
other volatile. The fixed Salt, becauſe of it's Gra- 
vity, is not evaporated by Diſtillation, but re. 
mains in the Bottom of the Veſſel : but the vola. 
tile Salt is ſpirituous, and indeed nothing but a 
moſt ſabtile Spirit, which 1s eaſily raiſed with a 
very gentle Fire; and therefore in Diſtillation aſ- 
cends with the ſweet Water, and 1s well mixed 
with it by Reaſon of the ſubtilty of it's Particles, 
This fixed and volatile Salt is found, by Chemiſts, 
to be not only in Sea-Water, but almoſt in all 
Bodies, tho* more in ſome than in others; in Herbs 
that taſte ſharp there is more, but in oily and in- 
ſipid Things leſs. The Difficulty therefore lies 
in ſeparating the volatile Salt, or the falt Spirit, 
from the Water; for it is this which hath render. 
ed all the Efforts hitherto fruitleſs. 
- BUT why Rain-Water ſhould be as ſweet and 
freſh on the main Ocean as it is at Land, whe 
it is generated from Exhalations, which ariſe 
from the Sea by the Heat of the Sun, or is exhaled by 
the Force of ſubterraneous Fire, which Eyapora- 
tion no way differs from Diſtillation, there ſeemeti 


to be a fourfold Cauſe. 


1. A flow and gentle Evaporation, by which 
only the more ſubtile Part is exhaled out of tht 
Ocean, which tho* it contain the volatile Spiri 
of Salt, yet it is in a leſs quantity than when the 
Evaporation is made by a ſtrong Heat. 2. The long 
Space which this Vapour paſſes thro' before " 


arrives at that Regign of the air where it —_ 
LF 2 enſe 


# 


* 
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denſed into Rain: in which Paſſage it is poſſible 
that the ſaline Spirit may be by degrees ſeparated 
| from the watery Particles. 3. The Mixture of 

other freſh Particles of Water that are in the Air. 
4. The Refrigeration and Coagulation, or Conden- 
| {ation of the Vapour. For theſc Vapours in their 
| aſcent from the Ocean become, by degrees, colder, 
and mixing with -others. in their Way, they are 
© condenſed and turned into Clouds; and in this Re- 
frigeration and Condenſation the ſaline Spirits fly 
© away, with fiery Particles, into a higher Place of 
che Air. | 
=. BUT why chis doth not happen in Diſtilla- 
tion (where the Vapours exhaled become more 
cool and condenſed) proceeds fram hence: 1. In- 
this hort Paſſage the faline Spirit ſticketh cloſe - 
Lo the watery. Particles. 2. The Vapour is kept 
in a Veſſel which Ga ; Not LS the — to fly 
Z row it, 1 


PROPOSITION. XIL 


: ta · Vater is heavier than freſh ; an Sea-Water in 
ane Place i is heavier than in another (9). 


| THE Reaſon, of this is plain from what we 
Wave ſaid before, viz, that the Sea-Water contains 
fred Salt which is a much heavier Body than 


E ( 20M zou having recom- inereaſe in Weight the nearer 
Vended this Matter, among o- he came to the Eine, till he 
? vers, toa learned Fhyſician that arrived at a certain Degree 
filing to America, andifur- of Latitude; as he remembers 
iſhed him with. a ſmall hydro- it was about the 3oth ; after 
Z 3 atical Inſtrumenti to obſerve, which the Water ſeemed: to 
m tine to time, tlie differ © retain the ſame ſpecic Gravity 
Nees of Gravity he might meet till he came to Barbadues, or 
Pith; this Account was retur- * Jamaica. Eoxthorp's 2 
7 7 him; that he found, by © ment of Philo. e — 
theGlaſs, the Sea-Water to 297, Vol. 2. 


freſh 
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freſh Water: and we have ſhewn that there is a dif. 
ferent Quantity of Salt in different Parts of the Sea; 
which muſt cauſe the Gravity of the Water to be 

ual. But ſome Sea-Water may happen to taſte 
more ſalt than others, and yet be not more weigh. 
ty ; becauſe it perhaps contains a greater Quanti- 
ty of volatile Salt, which does rather diminiſh 
than increaſe it's Weight, tho* it make it more 
falt. 1 8 1 


PROPOSITION XIII. 


Sea-Mater doth not ſo eaſily freeze as freſh; or a gru- 
ter Degree of cold is required to congeal Sea-Water, 
than to congeal freſh. 


EXPERIENCE ſhews this, contrary to the 
Opinion of the Peripatetics, who mentioned that by 
how much Water is more pure, it is leſs liable to 
freeze, and that Sea-Water being more elemen- 
tary than freſh will freeze the ſooner 3 which is 
falſe. 

BU T the Cauſe is, that in Salt there is a certain 
Spirit which reſiſts Coagulation, and this being ſe 
parated from it, will not congeal in the hardeſ 
Froſt, as is well known to Chemiſts : for the 
frequently make uſe of this Spirit of Salt (i). 


(7) The Particles of two dif- tion. So that Water mix 
ferent Bodies, which would be with Salt, is more in Motion 


more at Reſt when ſeparate, than Water alone ; and ther E 
when they are mixed are put fore the Particles of Sea-Wat 
into new Motions by Attraction, are not ſo eaſily congealed, a 


which acts upon them only made to. reſt, as the Particles! 


when they approach one ano- freſh, which do not reſiſt tk f 


ther; and cauſes them to meet cold with ſuch violent Motion 
and claſh with great Violence, See Necuton's Optics. Pag. 355 
and to keep hot with the Mo- e e 
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PRO POS TTTON XIV. 


My the Ocean is not enlarged when” if feceidn 4 


many Rivers. 


| THE Cauſe is; 1. The Water returns from 

| the Sea, thro* ſubterraneous Fiffures to the Heads 
| of the Rivers. 2. Plenty of Vapours are raiſed 
| from the Ocean, a great Part of which being turn- 


: ed into Rain, fall Par tly into the Ocean, and Part- 
Lende dy Land ((-. „„ 


4 Since the Ocean con- 


ſantly receives a | prodigious 


quantity of Water, both from 


EKivers that exonerate them- 
| ſelves into it, and alſo from the 


Air, in Dew, Rain, and Snow, 
that fall; it is impoſſible but it 
ſhould be enlarged, and increaſe 


to an immenſe Bulk, unleſs it 


de as much lefſened ſome other 
= way. And ſeeing there hath 


x; 


rot been obſerved any ſuch 


great increaſe in the Sea, and 


* 
7 
2 


5 


he, 


2 
pe” 
* 


chat the bounds of the Earth 


End Ocean are found to be in 
all Ages the ſame, it remains 
hat we inquire by what means 


I the Ocean loſes ſo much Wa- 
er ſas it receives from Rain dra 


ud Rivers flowing into it. 


here are two Hypotheſes a- 


1 ong Philoſophers; one is, that 


he Water of the Sea is car- 


ed, by ſubterraneous Conduits 
dhe Springs of Rivers, and, 
is draining thro' the Fiſ- 
Irres, loſes it's Saltneſs: the o- 
her is, that it happens by the Va- 
pours that are drawn upfrom it's 
Portace. The former is now re- 


P R:Q» 


jeed by moſt, it being difficult, 


if not impoſſible, to explain how 
the Water of the Ocean, being 


more depreſſed than the very 


Mouths of the Rivers, can come 
up to their Springs, which are, 
for the moſt part, on very high 


Mountains; but in the latter Hy- 


potheſis we have no Occaſion to 
explain this, neither to hinder 
the Growth of the Ocean, nor 


to ſupply the Springs with Wa- 


ter; both which may be more 
eaſily done by the Vapours, 
which we certainly know to be 


drawn up from the Surface of 


the Sea. 


The quantity of Vapours 
drawn up from the Sea was 
tried by Dr Hall, who made 


the following ey ry rn 
89. Page 


Phileſ. Tranſ. N? - 
66. 


Buy an Ex bolmenic madd Wich 
great Care he found that Wa- 


ter, ſalted to the ſame 


as is common Sea-Water, and 


heated to the ſame f 
Heat, which is obſerved to be 


that of Air in our hotteſt Sum- 
5 mers, 


g2z The Abfolute Part 


SECT. I} 
Some Parts of the. Ocean differ in Colour from other, 
WE obſerve that towards the North Pole, the 


Sea iſeems to be of a black Colour, and in the Tyr. 
rid Eone of a duſky Colour, and in other Places of 


a green Colour. Upon 


. * 


mers, to exhale the thickneſs 
of a ſixtieth Part of an Inch 
in two Hours. From whence 
it appears that a Bulk of Wa- 
ter a tenth Part of an Inch 
high will be - exhaled into Va- 
-Pours in twelve Hours. 
- So-that if the Supetficzes of 
the whole Ocean, or a Part of 
it, as the Mediterranean Sea be 
known, it may alſo beknown 
how much Water ariſes in Va- 
ꝓour from it every Day; ſup- 
-poſing the Water to be equally 
hot with the Air in Summer. 
For from what hath been 
-< daid down, a Superficies of 
$9 ten ſquare Inches emits daily 
<« a cubic Inch of Water; 
4+ one ſquare Foot, half a 
« Pint; a Square whoſe ſides 
are 4 Feet, one Gallen; a 
* ſquare Mile, 6914 Tung; 
and one Degree ſquart, (ſup- 
4 poſed conſiſting of : Hg Zag- 
* lie Miles) 33 Millions of 
„ Tuns.“ 08 f 
AIis learned Gentleman 
eſtimates the Med:terranean: 00 
abe about forty Degrees long, 
and four broad: — 
Ung-made for the Places where 
ait is broader by thoſe/ where it 
is marrower, ſo that it's awhdle 
oy 


4 4 4 


the Coaſt of New Gaine, 
pay the 


Superficies may be accounted 
one hundred and ſixty ſquate 
Degrees ; and conſequently the 
whole Mediterranean mult loſe 
in Vapour, according to the 
foreſtated Proportion, in a Sum. 
mer's Day, at leaſt five thouſand 
two hundred and eighty mil. 
lions of Tuns. For what quar 
tity of Water is licked off the 
Surface by the Winds, (which 
is even more ſometimes thai 
is exhale by the Heat « 
the Sun) ſcems im poſſible tobe 
reduced to any Rule. 

It remains that we compar 
this quantity of Water with thut 
which is carried daily into tie 
Sea by the Rivers, which i 
very Ai ficult to do, when t 
can neither meaſure the Bread 
of the Chanels of theſe Rives, 
nor the Velocity of the Cu 
rents. One thing is left, th 
a Compariſon being made bt 
tween theſe and the RW 
- Thames,,andby ſuppoſing tin 
rather greater than they are, "yn 
may havr & greater quantity 
Water than is really poured) 
them intor:the, Meuiterrantus 
Ie Mediterranean receit 
tcheſe nine conſiderable Rives 

the / Eeras, che Rhone, the Jin 


— ets — . —— 
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the Sea in ſome Parts appears white, and in others 
yellow: In Streights, or narrow Seas, it appears 
whitiſh. Upon the Coaſt of Congo, not far from 
Baya d Alvaro, where the ſmall River Gonzales 
falls into the Sea, the Water is of a reddiſh Colour 
which Tincture it receives from a red mineral 


Earth, thro' which the River flows. But the moſt 
| famous for it's Colour is the Arabian Gulph, being 
therefore called the Red Sca. Some will have it 
to be only a bare Name, and taken from Erytbrus, 
ſome time King on that Coaſt; others will have ir 
to be called red from a certain Brightneſs peculiar 
to it, which is cauſed by the reflected Rays of the 
Sun (/). But the moſt probable Opinion, and which 


the Po, the Danube, the Neifter, 5 Wat 
it will follow, that each of 


the Boryſthenes, the Tanais, and 
the Nite; all the reſt being of 
nogreat Note. Eachof theſe Ri- 
vers, this ingenious Gentleman 
& ſuppoſes to be ten times greater 
chan the Thames, not that any 


Jof them is ſo great in Reality, 


but to eomprehend with them 
all the ſmall Rivulets that fall 
into the ſame Sea. 

= He ſuppoſes the River 
WW Thames, at King ſton Bridge, 
W \herethe Flood ſeldom reaches, 
do be in breadth about 100 
W Yards, and in depth 3 ; and the 
Water to run two Miles an 


; Hour. If therefore thebreadth | 


Wy of N Water, 100 Yards, be 
multiplied by 3, the depth, 
d the Product 300 ſquare 
8 Yards by 48 Mites, or 84480 
Wy” 2d, which the Water runs 
"cry Day, the product will be 


or 20300000 Tuns that are 
red every Day into the Sea. 


Now if each of the aforeſaid - 


: une ' Riyers yield ten times as 


much Water as the Thames ; 
them carries every Day into 


the Sea 303 Millions of Tuns: 
and the whole nine, 1827 


Millions of Tuns in a Day. 


But this is but little more 
than one third of what is pro- 
ved to be raiſed, in Vapour, 
out of the Meditarraneas in 
twelve Hours time. Hence it 
appears that the Mediterranean 
is ſo far from incteaſing or o- 
verflowing by the Rivers run- 
ning into it, that in a ſhort 


Time it would rather be eva- 


porated, and drawn out, un- 


leſs the Vapours that it exha- 
led returned in Dew er Rain 
upon it. r | | 
3 Jurin's Appendix. 
(J) Some will have this to 
be the ſame with Eſau or E- 


dom, who firſt inhabited A- 
mea, à Country near the Ka- 


bian Gulph, from whence,. ſay 


they, it .came. to be called the 


Redl. Sea, ix. from Fam, ice. 


* 
— 


18 


—— — — 


— 
— 


0 = 
— 


An o * — ” . - 
* 8 a . 2 —— . ¶⅛ ͤͤk.l 9 * . - — =_ = — 
2 — 8 — i. 
DE OPEN Bt" ER a 1» 25 
. — 3 — —ͤ—é— — — : - mp * 
— == 2 4 - L — _ Bo = — — _ - Þ - — — — — — — 
= A 2 — FOLD: — > — — q — _ a : N © — 
* ＋ —— = — _ —4 » " a I — — 4 2 — RY = - \ 
— r r - 0 . - 9 — a, 82 oor eats. of — - 
_ — . — & Y r - 4 — 1 x A — — — — — - 
— 89 * * — 4 . - = >> - 
— — — DR EE I _ 2” wy 8 - — —— 2 — * 
8 — 9 - * — 8 . 8 rn — : 
3 — = ; 22 * . * oe "—- N 8 „ _— PIE 
- ” —_— —ę—ê — * . * — 
— — I 2 r —— + ei 12 „ 5 K . * — IF — — 


224 The Abſolute Part SE r. IV. 


is confirmed by Experience, is, that it came to be 
ſo called from the red Sand that lies upon the Shore, 
and is often contrary to it's Nature, mixed with 
the Water by the vehement Flux and Reflux of the 


Sea, which 1s extraordinary in this Gulph; inſo- 


much, that it toſſes it to and again like Aſhes, and 
keeps it from falling to the Bottom by it's violent 
Agitation. This is related by Sailors, who tell us, 
that it ſometimes appears as red as Blood; but if it 
be kept in a Veſſel without ſhaking, the red Sand 
will ſubſide, and may be ſeen in the Bottom. It 
very often happens, that violent Storms blowing 
from the Red- Sea, towards Arabia or Africa, carry 
with them ſuch Heaps of red Sand, as to cover 
whole Caravans, or Troops of Men and Beaſts, 
whoſe Bodies in time are thus converted into true 


Mummy. There are other Opinions among Au- 
thors, about the Name of this Gulph, but they are 


all of no Weight, as appears from Experience. 

WHETHER the ſame or ſome other Cauſe, 
hath urged Mariners to call the Gulph of Calffer- 
nia or (Vermejo) the Red-Sea, I have not yet found 
obſerved by Authors. 1 


PROPOSITION XVI. 


There are certain Peculiarities obſerved in ſome Pan 


of the Ocean. 


THE Sea called by the Portugueſe di Sargaſſ, 
begins about the Salt Iſlands, nor far from Co! 
Verd, and extends itſelf from the 20th Degr. d 
North Latitude, and to 34 Degr. South. It ſeems 
to be of a green Hue, tho? this be not it's prope 
Colour; but owing to a certain ſmall leaved Herb 
(not unlike Water-creſſes) which we call the Se 
Lentile, or ſmall leaved Parſly, but the Portugutl 
Sargaſſo. The Leaves of this Weed are ſo 10 
| : cu 


3 
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tually intermixed one with another that they cover 
the Surface of the Ocean in this Place; ſo that the 
Water can ſcarcely be ſeen, and Sailors afar off 
take it to be an Iſland or green Fields; nor can 
E they fail thro? this Knot of Herbs unleſs they be 
driven by a tolerable Wind. The Herb bears a 
E ſmall Berry, not unlike our red Currants, but inſi- 
E pid and hollow within. Whence they proceed is 
E uncertain, not from the Land for that is too far 
of this Sea, nor from the Bottom (as I think) 
becauſe the Ocean 1s here of a vaſt Depth and in 
many Places unfathomable. 

BETWEEN the Cape of Good- Hope and the 
Illands of Triſtan de Cunha, there are ſeveral long 
= Stalks like Reeds of a conſiderable thickneſs, found 
floating on the Water, and theſe very often are en- 
W tangled with Sea-Alkanet, or with Sargaſſo. The 
E Sailors call them Thrombs, and they take it for a 
W ſure Sign if they meet with it at Sea, as they are 
W failing to India, that either they are near the Cape 
of Good-Hope, or have paſſed it. 
= UPON the Coaſt of the Iſland of Madagaſcar, 
the Ocean cafts. out red and white Coral, which 
grows like a Shrub under Water: and tho? they 
Ware ſoft. in ſome Places, yet between Madagaſcar 
Wand Africa, there are ſaid to be Rocks of hard 
oral (n). 
= UPON the Coaſt of Pruſſia in the Baltic, the 
ea caſts up excellent Amber, which the Inhabi- 


= (:) Mr Guiſem is of Opi- alledging that he can ſhew a 
on, that Coral is ſo far from Salt of Coral, which, being caſt 
eng a Plant that 'tis a meer into Water, and there diſ- 
ineral, compoſed of much ſolved, upon the Evaporation. 
|: and alittle Earth; and that of that Water by a gentle Heat, 
is formed into that Subſtance is preſently coagulated and con- 
Precipitation ofdiversSalts, verted into ſtore of ſmall Sticks 
at enſues upon the Encoun- reſembling a little Foreſt. Phi- 
WE of the Earth with thoſe Salts. % Tranfe abridged by Lows- 
lis Sentiment he confirms by zhorp, Vol. 2. Fage 493. 
* cants 
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tants are taught to draw to the Shore with Nets of 
Wire, when certain Winds blow. 

THE Ocean caſts up Ambergris only in the 
Torr:d Zone, (it we may believe ſome Authors) 
viz, at the Shore of Braſil (where a Dutch Soldier 
once found a Piece weighing five hundred Pound, 
and preſented it to Count Maurice of Naſſay) ; 
alſo at Madagaſcar, at the Cape of Good- Hope, at 
the Iſland of Maurice (by the Portugueſe called d- 
Cerne), at Samatra, and other Indian Iſlands. Garcias 
relates, that there was a Piece one time found of 
two thouſand Pound Weight, and that ſome Iſlands 
are all of Ambergris; but he does not tell us 
where they are ſituated (). | 

THE Eibiopic Ocean, at Guinea, Congo, and 
Angola, has this peculiar Property ; that Shells as 

reen as Graſs ſtick to the Sides and Keels of 
Ships; while they remain or fail there, which re- 
tard their Courſe and eat out the Timber, 

UPON the Coaſt of Bretagne in France, wild 
Fowls are generated on the Sides and Keels of Ships, 
being at firſt unſhapely, but afterwards are formed 
by degrees, and having their Bills faſtened into the 
Wood, they begin to move, and at Jaſt pull them- 
ſelves off, and ſwim in the Sea like Ducks. {The 
we call Barnacles.] | 


(1) Ambergris is found in Some will have it to be th 
ſeveral other Places; as at Wax or Honey of ſome living 
Cape Comorin, there was taken Creature; others ſay it iſſues 
up a Piece of three hundred out of the Root of a Tic, 
Weight, and another weighing that grows in the Sea, like 
fifteen hundred Pound; at An- Gum; others that it is a Bi- 
bergris-Point in Jamaica there tumen, and comes from the 
was found a Piece one hun- Entrails of the Earth, wi. ich 1 
dred and fifty Pound Weight; the moſt likely Opinion. See 
and in ſeveral Places without Phils. Tranſ. N 92. Page 611. 
the Torrid Zone, as upon the Ne 232.Page 711,and N 265: 
Coaſt of New-England, on the Page 573. 
weſtern Coaſt of Ireland, &c. 


THE 
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THE Excrement of the Ocean, which we call 
Froth, is obſerved to float in ſeveral Places, and 
more in ſome than 1n others. 

THERE are found Water Lentils in ſeveral 
Parts of the Ocean, as between England and France, 
upon the Coaſt of the South Continent, and elſe- 
where, 

ON the Coaſt of Malabar and Cambaya there 
are found Serpents upon the Surface of the Water: 
ſrom whence Sailors guels at their approach to 
theſe Countries. 

ABOUT four Leagues from New-Spain, ſe- 
veral Roots, Reeds, and Leaves, like thoſe of 
the Fig-Tree, float to and again, upon the Wa- 
ter, which they commonly eat; and their Taſte 
is ſomething like Cabbage. 

WE read in the firſt Voyage of the Dutch to 
the Streights of Magellan, that on the twelfth of 
January 1599, the Water of the Ocean, not far 
from the Mouth of the Silver River, (Rio de Plata) 
appeared of a red and bloody Colour ; bur when 
they had drawn up a Bucket, and obſerved it 
more narrowly, they found in it an innumerable 
Multitude of little Worms of a red Colour, which, 
being takea into their Hands, leaped up and down 
| like Fleas, Hence the Seamen call them Sea- 
| Fleas®, and believe that they are vomited by 
| Whales, at a certain Time of the Year. Others 


think they proceed from an innumerable Company 
of 


| * Dr Derham in his Phy” Months, as to change the Wa- 
Theol, lib. iv. c. 11, Note (2) ter red, or yellow, according 
| faith, the Inſects that for the to the Colour they are of. 
| Moſt part diſcolour the Waters, Of which Dr Fhrence Schal 
| are the ſmall Inſects of the told Swwammerdam this merry 
| Shrimp-Kind, called, by Swam- Story, That one day, when 
| merdam, Pulex aquaticus ar- he was very intent in his 
| Ireſcens. Which are ſometimes © Study, he was diſturbed with 


o numerous in the Summer a horrible Rumour; and 
— Q 2 when 
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of ſmall Crabs, that fill the Sea towards the South 
Continent, ſo that in a weak Light, as in the 
Morning and Evening Twilight, the Ocean ap. 
pears to Sailors of a bloody Colour. 

BUT this is not the Place for treating of A. 
nimals of different Kinds that are found in dif. 


terent Parts. 


PROPOSITION XVIL 


Why the Sea appears bright and ſhining at Night ; eſ. 
pecially if the Waves are violently agitated with a 


Storm. 


THIS Phænomenon requires the Knowledge 
of that difficult Point, the Cauſe of Colours. 
Opinions of Philoſophers are divided about it. 
They that explain Colours by certain and various 
Motions beſt ſolve the Phænomenon; the more ac- 
curate Explication of which belongs to Phyſics (0), 


| when he was ſcarce gotten up 
to enquire what was the 
matter, his Maid, half dead 
with the fright, came run- 
ning, and ſighing told him, 
that all the Water of Leyden 
was changed to Blood.“ The 
Cauſe of which, upon exami- 
nation, he found to be from the 
numerous Swarms of thoſe Pu- 
lices. 

The Cauſe of this Concourſe 
and Appearance of thoſe little 
Inſects, Dr Derham ſays is for 
their Coitus. At which time 
they are very venereous, friſk- 
ing, and catching at one ano- 
ther; and many of them con- 
joined Tail to Tail, with their 
Bodies inclined towards on 
another. | 


a R KX „„ „ 


(% The following Query of 


2 
& 


all fixed Bodies, 


The 


Sir Iſaac Newton will perhaps 
give us the beſt Notion of this 
Appearance. Do not (ſays he) 
when 
heated beyond a certain De- 
* gree, emit Light, and ſhine! 
And is not this Emiffion 
performed by the vibrating 
Motions of their Parts ? And 
do not all Bodies, which a. 
bound with terreſtrial Parts, 
and eſpecially ſulphureou 
ones, emit Light as oſten & 
thoſe Parts are ſufficiently 
gitated, whether that Agiti 
tion be made by Heat, or by 
Friction, or Percuſſion, or Pi 
trefaction, or by any vital Mie 
tion, or any other Caule? 3 
for Inſtance ; Sea-Water in 
raging Storm, &c. Ot 
© Page 314. 
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PROPOSITION XVII. 


The Ocean, and indeed all Waters, caſt on the ſhore 


terreſtrial Bodies, eſpecially about the 75 me T Pull- 
Mcon, | 


IT is not difficult to explain the Reaſon of 
this Property, which 1s found to be true by Ex- 
perience. For the Water being in Agitation con- 
tinually, either one way or other; carries with it 
the terreſtrial Bodies towards that Part whereto 
it is moved: which is always towards ſome Shore, 
where the Motion ceaſing they are left upon the 
Sand. 

BUT this Agitation of the Ocean 1s greateſt at 
the Full-Moon. 

E THEREFORE their Opinions are abſurd 
who believe the Ocean to be a ſenſible living Crea- 
ture, and that it continually purgeth itſelt of Dregs 


and terreſtrial Bodies, The Reaſon of is | here 
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Of the Motion of the Sea in general; and of 
it's Flux and Reflux in particular. 


PROPOSITION I. 


Water has but one natural Motion, by which it moves WE 
from a higher io a lower Place. And if the ad- WE 
joining Places are of an equal Altitude, or higher We 
than the Superficies of the Water, it naturally reſis, 
and is not moved out of it's Place but by ſome exter- 
nal Cauſe. . 


OM M ON Experience manifeſts the Truth of 

this Propoſition, For if you take a Veſſcl of , 
Water and move it, the Water will fluctuate, and 
be in Motion, *till no part of it be higher than ano- 
ther; that is, *all it's Superficies be ſpherical, as 
was ſaid in Chapter xiii. And although perhaps 
this Motion may proceed from an external Cauſe, 
viz, the Preſſure of the Atmoſphere, or the Mo- 
tion of the Air round the Globe; yet becauſe 
there are great Diſputes about this Cauſe, and the 
Motion is ſo apparent in the Water itſelf, that it 
doth not ſeem to proceed from any external Agent, 
therefore it may be called natural, to diſtinguiſh i 
at leaſt from other Motions of the Water. And 
this Motion is towards that Part which is more de- 


reſſed. | 
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PROPOSITION II. 


When any Part of the Ocean is moved, the whols i; 
moved, or all the other Parts of the Ocean move 
ſucceſſively ; but the Motion is greater by how much 
it is nearer the Part firſt moved. 
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BECAUSE when one part of the Ocean 1s 
moved, it neceſſarily changes it's Place, and leaves 
that it was in, to be taken up by the Water that 
was next it; Whoſe place is again ſupplied by the 
Water next that, and ſo on. But the Motion be- 
comes Jeſs in the more remote Parts; becauſe that 
there the Water was firſt moved, the next to it 
” ruſhes in, not from one Part, but all round about; 
© fo that it leaves a round Space like the Periphery 
of a Circle, which is ſupplied from a larger Peri- 
phery, and that again from a larger, and ſo on. 
But the greater the Periphery 1s from whence the 
Water flows, the leſs 1s the progreſſive Motion in- 
wards, being diſtributed into a larger Space. Juſt 
as, when a Stone is thrown into the Water it 
forces it into a Round, and that forces the next 
© Water to it into a larger Round and ſo on; and 
the further theſe Peripheries are from the Immer- 
ion of the Stone, their Motion is diminiſhed and 
les ſenſible z and tho' there may at laſt ſeem to be 
vone all, yet there will be ſtill ſome very ſmall 
1 Undulation, except it be hindered by another 

Motion of the Water. 


PROPOSTTIT ON HI. 
To find which way the Current of the Sea ſels. 
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ter of almoſt the ſame Gravity with it ; mark the 


Place where it was thrown in, and let a Boat re- 


main there immovcable; then, when the Body is 
carried by the Current a little way from the Place 
where it was thrown in, let another Boat be placed 
there; and obſerve how the one Boat bears from 
the other; and you have the Point of the Compaſs 
toward which the Current lets (a). 


PROPOSITION IV. 


The Motion of the Sea is either dire, vortical, or 


tremulous. 


I call the Motion direct, when the Water runs 
towards a certain Point; and vortical, when it turns 
round in a Whirl- Pool, and is at Times abſorbed 
and vomited up; and tremulous, when it quakes, 
and is troubled without the leaſt Wind. We ſhall 
defer the Conſideration of the two laſt to the end of 
this Chapter; and treat, firſt, of the direct Mo- 
tion, which we 1hall call, in general, the Motion 
of the Sea, 


PROPOSITION V. 


Of the Motions we obſerve in the Sea, ſome are gene- 


ral, ſome particular, 


(a) The Method that Sailors 
commonly uſe, in the Gulph of 


Mexico, to keep the Boat im- 


moveable where the Sea is deep, 
and perhaps not to be ſounded 
is this. They ſink down aPlum- 
met of Lead about forty or fifty 
Pound Weight, to a certain 
number of Fathoms deep, as 
they are-taught by Experience, 
and tho' the Lead 1s nothing 
near the Bottom, yet will the 
Boat turn Head againſt the Cur- 


and others accidental, 


rent, and ride as firmly as if 
it were faſtened by the ſtrongeſt 
Cable and Anchor to the Bot. 
tom; this Method will perhaps 
ſucceed in ſeveral other Places 
where there are under-Currents, 
ſuch as have been obſerved n 
the Downs, at the Streights 


Mouth, and in the Baltic. St 


Dr Stubb's Obſervations 1n 4 
Voyage to the Caribbee Iſland 
Philoſ. Tranſ. No 27. 
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I call that a general Motion of the Sea, which is 
obſerved in all it's Parts, and at all Times. 

J call thoſe proper or particular Motions, where- 
by only ſome Parts of the Ocean are moved, which 
are twofold, either perpetual or anniverſary ; the 
former continue without Ceſſation or Intermiſſion; 
the latter are inconſtant, and only obſerved at ſome 
certain Months or Days. e 

THE accidental Motions of the Sea are ſuch as 
now and then happen, without any regular Order 
and ſuch as theſe are infinite, 


PROPOSITION VI. 


The Winds cauſe the accidental Motions of the Sea, by 


blowing the Waters toward ſome oppoſite Point ; nor 
is the Sea ever free from ſuch Motions. © 


THE Wind, being nothing but a violent Mo- 
tion of the Air, and a Preſſure of it towards the 
Earth, endeavours to impel the Water of the Sea 
out of it's Place; and becauſe the Sea is a Fluid, 
and cannot reſiſt the Force and Preſſure of the Air, 
it is hereby moved out of it's Place, towards the 
oppoſite Point, and drives the adjacent Water 


before it, and that again the Water before it, and 
b on. 


AND ſince there is always ſome Wind in the 


Air towards one Point of the Compaſs or another, 
and very often towards different Points, in divers 
Countries, at the ſame Time; it follows, that ſome 
of theſe Motions continually affect the Sea, but 
3 more ſenſibly where the Wind blows hardeſt z be- 
Auuſe it being a Fluid is ſoon put in Agitation by 
ſo violent an Agent. 
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PROPOSITION VII. 


The general Motion of the Sea is twofold, the one is 

conſtant, and from Eaſt to Weſt : the other is com. 

poſed of two contrary Motions, and called the 

7 lux and Reflux of the Sea, by which, at certain 

Hours, it flows towards the Shares, ond at others 
back again. 


THAT the Ocean 1s continually moving from 
Eaſt to Weſt, is chiefly proved from the Motion 
of the Sea which lies between the Tropics in the 
Torrid Zone; where it is ſtrongeſt, and leſs impe- 
ded by other Motions. 

THIS Motion of the Sea 1s manifeſtly per- 
ceived by thoſe that fail from India to Madagaſcar, 
and Africa; alſo in the Pacific Ocean between New. 
Spain and China, and the Moluccas ; likewiſe in the 
Ethiopic Ocean, between Africa and Brajll. 

THUS the Currents ſet ſtrongly, and run 


with a rapid Motion, from Eaſt to Weſt, thro' 


the Streights of Magellan; which induced the firſt 
Diſcoverer (whether Magellan, or ſome other be- 
fore him) to conjecture, that there were Streights 
thro' which they might ſail out of the Atlantic 
into the Pacific Ocean. Ships are carried by the 
Currents, from Eaſt to Weſt, thro' the Streights 
of Manilha, and alſo thro? the little Chanels be- 
tween the Maldivies, The Sea runs impetuouſlly 
into the Gulph of Mexico, between Cuba and Ji. 
catan, and flows out again, thro* a rapid Chanel, 
between Cuba and Florida. There is ſo rapid a 
Flux into the Gulph of Paria, that the Streights 
are called the Dragon's Faw. This Motion is 
alſo remarkable at the Land of Canada. The Sea 
ſeems to run out of the Tartarian Ocean thro? the 


Streights of Waygats, as appears by the ng 
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of the Current, and the great Flakes of Ice which 
are commonly found in theſe Streights. Upon the 
northern Coaſt of America, the Pacific Ocean flows 
towards the Streights of Anian; there is alſo a 
Current from Japan towards China; and another 
from Eaſt to Weſt, thro' the Streights of Ma- 
caſſer. In ſhort, the whole Atlantic Ocean makes 
towards the Shores of America, and the Pacific from 
them, as is moſt remarkable about Cape Correntes, 
between Panama and Lima. | 


PROPOSITION VIII. 


The Winds frequently change the general Motion of the 
Sea, eſpecially thoſe called Periodical Winds, or 
Monſoons, which wwe ſhall treat of in Chapter xxi. 


BECAUSE theſe Winds blow moſt frequent- 
ly from the North or South, or from other col- 
lateral Points, they muſt needs obſtruct the ge- 


neral Motion of the Sea, which is from Eaſt to 
* Weſt, and cauſe it to turn aſide, from the Weſt, 


towards the North-Weſt, or South-Weſt. And 


eren the conſtant, or Trade- Winds, which ſel- 
dom blow directly from the Eaſt, but from 
© ſome other collateral Points, change this general 
Motion of the Sea in many Places. Alſo the 
North Winds make a moſt ſenſible Difference in 
this general Motion in the northern Ocean, where 
BY o Currents are not ſtrong, except in a few 
Places. 


PNOS 


The Cauſe of this general Motion of the Sea from 
Eaſt to Weſt is uncertain, 


THE 


according to his general Hypotheſis, that 
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THE Ariftotehans (tho? neither they, nor their 
Maſter, nor any European Philoſopher, had the 
leaſt Notion of theſe Things, before the Porty- 
gueſe ſailed thro? the Ocean in the Torrid Zone) 
ſuppoſe, that it is cauſed by the Prime Motion of 
the Heavens, which is common not only to all the 
Stars, but even, in part, to the Air and Ocean; 
and by which they, and all things, are carried 
from Eaſt to Weſt. Some Copernicans (as Kepler, 
Sc.) altho' they acknowledge the Moon, to be 
the prime cauſe of this Motion, yet they make the 
Motion of the Earth not a little contribute to it, 
by reaſon that the Water, being not joined to the 
Earth, but contiguous only, cannot keep up with 
it's quick Motion towards the Eaſt ; but is retard- 
ed and left towards the Weſt ; and ſo the Sea is 
not moved from one Part of the Earth to another, 
but the Earth leaves the Parts of the Sea one after 
another. | | 

OTHERS, who are ſatisfied with neither of 
theſe Cauſes, have recourſe to the Moon; which 
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they will have to be the Governeſs of all Fluids, 
and therefore to draw the Ocean round with her 
from Eaſt to Weſt, If you aſk, how ſhe per-! 
forms this? They Anſwer, it is, by an occult © 
Quality, a certain Influence, a Sympathy, her : 
Vicinity to the Earth, and ſuch like. It is very 
probable indeed the Moon, ſome way or other, n. 
cauſes this Motion, becauſe it is obſerved to be -" 
much more violent at the New and Full Moon, ce 
than about the Quadratures, when it is, for the molt FT an 
Part, but ſmall. | we 
THE ingenious Des Cartes mechanical) © 
explains how the Moon may cauſe this Motion, out 
both in the Water, and the Air. He fuppoſes Un 


there are an infinite number of Atoms, which rt 


volve about the Earth, and fill up the Space be 
2m — 


an imaginary Plenum and Vor- 
tices, may be more eaſily and 
fully explained upon other 
Principles (as ſhall be ſhewn 
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tween it and the Orbit of the Moon, ſo as not 
to leave any Vacuum ; this Space he calls the 
Earth's Vortex (50. Let FEHG (Fig. 22.) be the 
Earth, 2143 the Water, 6587 the Air, BAD C 
the Vortex of the Earth, and B the Moon. Now, 
ſays he, if there was no Moon in the Vortex 
BADC, it's Particles would without any Impe- 
diment revolve about the Center T; but ſince 
the Moon is there, the Space, thro? which the cele- 
ſtial Matter flows, is narroweſt between B and T; 
therefore this Matter flows ſwifter between B and 
T, and by that means preſſes both the Super- 
ficies of the Air at 6, and of the Water at 2, 
more than if the Moon had not been in the Dia- 
meter of the Vortex BD : and becauſe both the 
Air and the Water are Fluids, and eaſily give 


% The Flux and Reflux of 2. Since Comets are carried 
the Sea, which Des Cartes has 

endeavoured to explain, by * the heavenly Spaces, from 
every Part, and all Ways,and 
to all Parts; it 1s evident 
from thence, that the heavenly 


Spaces muſt be void of any 


„„ 


with a continual Motion thro” 


hereafter); for theſe are mere 
Fictions, and no way agreeable 
to Nature and Motion, as ap- 


pears from the following Ar- 


guments. 
1. If ſome Vacuities were 


vot ſuppoſed to be interſperſed 
=> among the Particles of Bodies, 
it would be very hard to con- 
= ceive how Motion could be 
any way performed. For if 
we ſuppoſe every Place to be 

& abſolutely full, a ſmall Body 


cannot move ever ſo little, with- 
out movingall the Bodies in the 
Univerſal, and whither, or to 


what Place, they ſhould move, 
I when all Places are already full 
b not eaſy to conceive. 


© ſenſible Reſiſtance, and con- 
ſequently of any ſenſible 
Matter. Newton's Optics, 
Page 310. 

3. The Hypotheſis of Vor- 
tices, and a Plenum, directly 
contradicts the Aſtronomical 
Phænomena, and tends more to 
confound the celeſtial Motions 
than to explain them. See 
Newton's Princip. Book 2. 
Schol. to Prop. 53, and the 
general Scholium at the end ; 
and Clarke's Notes upon Ro- 
hault's Phyſics. Part 1. Chap. 
8. Art. 2. and on Part 2. Chap. 
25. Art. 22. 
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way to Preſſure, they ought to become lower un- 


der B, at 2, and higher under A, at 1. And 
while the Earth is turned from E, by F, towards 
G, or from Weſt to Eaſt, the ſwelling of the 
Water 412, and of the Air 856, which is now 


higheſt at E, moves by little and little to the weſt. 


ward, and in ſix Hours time 1s higheſt at the Part 
of the Earth H, and after twelve Hours at G. 
Hence it follows, that both the Water and the 


Air are perpetually moving from Eaſt to Wet, 


Thus far Des Cartes. The ſtreſs of his Demon- 
ſtration lies here; that the Earth EFGH, and 
Water 1234, are revolved round the Center T, 
together with the celeſtial Matter in the Vortex, be- 
tween BADC and 6587 ; but the Moon, being in 
B, makes the Space B6 narrower, whereby the ce- 
leſtial Matter is ſqueezed thro', and in it's Paſſage 
preſſes the Air and Water below B, at 6 and 2, 
towards 5 and 1, and while E paſſes beneath B, 
it is preſſed towards H and F, and ſo round, 
Nor doth this celeſtial Matter, ſtrained between 
B and 6, rebound upward being ſuppreſſed, be- 
cauſe all things are full of Matter. And tho' it 
preſs the Air and Water from 62 F not only 
towards the Weſt E 15, but alſo towards the Eaſt 
73G, yet becauſe the Parts between F and G, to 
the caſtward, are, by degrees, removed from the 
Streights B6, and the Parts towards E, to the 
weſtward, do more and more approach it, there- 
fore this Force is chiefly received by theſe. 

BUT the following Particulars ſeem wanting 
in this ingenious Explanation. 

1. I T ſhould then follow, that the Sea would 
ſettle when the Moon approached it, and riſe 
in thoſe Places that are diſtant a Quadrant, 
or ſix Hours, from it, viz. it would fall at 2, 
where the Moon is vertical, and riſe at 6. But 


this is contrary to Experience ; for at 2, —_ 
the 


— 


1 
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the Moon, it riſes, and at 1 it falls. How this 
Abſurdity may be avoided, we ſhall ſhew in the 
following Propolition. 8 

2. II is not plainly ſhewed (Des Cartes himſelf 
totally omitting it) why, when the celeſtial Matter 
in the Streight Bo preiles the Air at 6, and the 
Water at 2, it is not equally moved towards G37, 
ſeeing that the Earth, and Air, and Water, are 
all carried that way, as well as the celeſtial Matter, 
which ſhould therefore enforce the Air and Water 
rather towards the Eaſt than the Welt. 

3, THE Moon approaching any Sea, there 
ſhould a ſtronger Wind blow from Eaſt to Weſt 
than at other Times ; but this ſeldom happens, 

4. IT is more likely that the Sun ſhould cauſe 
this Motion of the Air, and theſe conſtant Winds, 
hecauſe in many Places they are obſerved to blow 
freſher a little before, or about, Sun-riſing, when 


© it is diſtant a Quadrant from the Vertex of the 


Place (c). Theſe things are worthy to be conſi- 
dered in the aforeſaid Explication, not to ſay any 
ting for or againſt the Hypotheſis itſelf. 

I very much doubt whether this Motion of the 
Sea has any relation to the general, or Trade- 
Winds; becauſe theſe Winds, in the Torrid Zone, 


are conſtant 3 and therefore ſhould cauſe the Mo- 


tion of the Water to be conſtant alſo (d). Indeed 
. when the Wind blows harder the Motion is per- 
ceived to be greater; but this is no Argument 


that they have a Dependance, or proceed one from 


, 1 another, What hinders is, that there appears to be 


) See the Notes upon ftant one, without doubt, is ef- 
Chap. xxi. Prop. 2. below, fected by the Trade-Winds, 
where the Cauſe of theſe Trade- which conſtantly blow from Eaſt 
Windo is explained. | to Weſt, tho' notwithſtandin 
. As periodical Currents the Moon may interfere, 2th, 
are produced by the ſhifting alter or divert it's ordinary 
Minds or Monſoons: ſo this con- Courſe. 


a Corre- 
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a Correſpondence between the Motion of the Sea, 
and that of the Moon, for. when this approaches 
the other, it cauſes it to ſwell at 2, and the Cyr. 
rents are obſerved to ſet ſtronger to the weſtward 
at the New and Full Moon, than at the Quadra. 
tures. This laſt is excellently explained by Des 
Carties's Method; for ſince the Moon is nearer the 
Earth at the New or Full than when ſhe is in the 
Quadratures, the Paſſage for the celeſtial Matter, 
Bo, is then made narrower, and therefore the 
Preſſure is greater (e). 

IF any ſhould alledge, that perhaps the greater 
Light of the Moon, at Full, cauſes the greater 
Intumeſcence; I anſwer, that at the Change all 
her Light is taken away; which ſhews that Light 
is not the Cauſe of this Motion, but rather that 
Preſſure of Des Cartes, which we ſhall further ex. 
plain below. | 


PROPOSITION X. 


The ſecond general Motion of the Sea is it's Flux ani 
Reflux, by which, in about twelve Hours and « 
half*s Time, the Water is found to flow toward 
the generality of Shores, and to ebb back again, vil. 
to flow when the Moon approaches the Meridiun 
Circle above or below; and to ebb when it departi 
from thence towards the Horizon. 


(e) Neither the Moon's © it is always in the Conjur- 
< greateſt Diſtance, nor her © &ons and Oppolitions, 0! 
< leaſt, falls in the Quadratures © paſſeth thro' the Center of 


N 


but both there and in the the Sun, and the greatet 
Conjunction or Oppoſition ; in the Quadratures. Which 
< contrary to the Opinion of © Aſſertion is very wide of tir 
Des Cartes; who aſſerts, that © Truth. Whifton's Aftront 
the Orbit is elliptical indeed, * mical Lectures, Page 107. 
© but ſo that the leſſer Axis of 


WE 
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EF WE are firſt to enquire whether the Sea flows 
© towards one certain Point by this Motion, viz. from 
Z Faſt to Weſt, or from Weſt to Eaſt. | 

FOR the Shores of Bays, and the Chanels 
of Rivers, where this Flux and Reflux 1s chiefly 
obſerved, more than in the main Ocean, are di- 
vers ways extended; ſome from Weſt to Eaſt, 
as the Mediterranean Sea, and others from South 
to North, as the Arabian Gulph, Sc. And in all 
theſe the Water flows thro? the Streights towards 
the furtheſt Point of their extent; and therefore 
in different Bays, this Flux of the Ocean tends 
towards divers Points of the Compaſs. We muſt 
therefore firſt be reſolved, whether this Flux, or 
Motion, tends indifferently to any Point, or only 
obſerves two, viz. the Weſt in flowing, and the 
E Eaſt in ebbing ; or even only the Weſt in both ebb- 
ing and flowing? In my Opinion the laſt is trueſt, 
© viz, that the whole Ocean is moved from Eaſt 


| 7 the difference is, that in it's Flux it is moved with 


greater violence and in a greater Quantity: but 
in it's Reflux (or more properly it's Deflux) ' tho? 
it be not moved a contrary Way, yet it ſeems to 
„ be fo, becauſe there flows a leſs Quantity. of 
Water. oh A 5 e 

0 HENCE we may determine, that the Flux 


ind Reflux of the Sea is no way diſtin& from 

that general Motion, which we explained in the 
n- pormer Propoſition, whereby the Ocean is perpe- 
ally moved from Eaſt to Weſt ; for it is only a 


K Ertain Mode or Property of that Motion. And 
4 Perefore if this Motion be obſerved, and rightly 
te nſidered in the main Ocean, where it is not ob- 
bu: Fructed, we ſhall find it not to be ſo much a 
ux and Reflux of the Sea, as a Flux and De- 
, or (that we may diſtinguiſh, by proper Terms, 
v Quality of the Motion or Flux from the Mo- 
Li VOL, I, R tion 


© to Weſt, both in it's Flux and Reflux, and that 


242 De XAbſolute Part SECT. Iv. 


12 Hours Time, but in ſettling it doth not flo 


tion or Flux itſelf), it is moſt aptly called the 
Swelling and Swaging of the Sea. | 
FOR the Sea perpetually flows from Eaſt to 
Weſt, and only ſeems to flow back again, when it's 
more violent Force is ſlackened and waſted, which 
a little before was quickened and augmented. But 
this is called the Reflux, becauſe the Sea ſeems, 
on Shores and in Bays, to approach and retire by 
fits, which 1s not owing to the quality of the Mo- 
tion itſelf, but to the Situation of the Shores and 
Bays, which requires that the Water ſhould fall 
back to the contrary Point ; but the ſettling of the 
Sea in general doth not proceed from the Situation 
of the Shores, but from the quality of the Motion 
of the Water. | 
BUT the Motion of the Sea can by no means 
be eſtimated by it's approach to the Shores, for 
whatever this Motion be, or to what Point ſoever 
it is made, it will always fluctuate towards the 
Shores; which happens by reaſon of the fluid Na. 
ture of the Water. 5 
THAT the Sea moves towards the ſame Point, 
that is, from Eaſt to Weſt, both in the Flux and 
Reflux (or Swelling and Swaging), and never 
moves the contrary way, appears from the fol. 
lowing Obſervations. 1. In the main Ocean be 
tween the Tropics, there is no other Motion per- 
ceived than this from Eaſt to Weſt. 2. I 
Streights that join the Parts of the Ocean and run 
directly Eaſt and Weſt, as the Streights of Mage 
lan, Manilba, Java, and others among the India 
Iſlands; in theſe, I ſay, the Sea riſes and ſettles in 


back out of the Streights to the eaſtward ; but | 
carried by other Paſſages, ſtill to the weſtward; 
which is a plain Sign that this Ebbing and Flow 
ing are not two contrary Motions, but a Modit: 
cation of the general Motion from Eaſt to We 


their Collaterals, 
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So that Scaliger and all the reſt are deceived, who 
repreſent this as a double Motion to and again. 
IT is to be underſtood, that when we ſay this 
Motion is from Eaſt to Weſt, we' do not mean 
unctually the two cardinal Points, but include all 


even to the North and South 


Poles, towards which however the Motion 1s 


weaker. 


PROPOSITION XI. 


To explain the Cauſe of the Swelling and Swaging of 
the Sea, vulgarly called it's Flux and Reflux (9. 


Sir Jaac Newton moſt 
ſucceſsfully explains as well the 
Flux and Reflux of the Sea, as 
moſt other Appearances of Na- 
ture, from his univerſal Princi- 
ple of Gravity or Attraction. 
Gravitation is a certain Force im- 
printed on all Bodies by the Au- 
tor of Nature, by which they 


3 mutually endeavour to accede; 
but how this Force is exerted 
ve know not. Thus the Globe 


1 of the dun and Planets gravitate 
. mutually towards each other in 
proportion to their ſeveral Mag- 


nitudes, and Diſtances from one 
mother. As to this Earth of 
ours, it hath but little Commu- 
nication with the other Planets, 
EZ Whoſe Bodies are too ſmall to 


affect us much, at ſuch a vaſt 


= Diſtance; only the Sun and 
Moon are reſpected by it, the 
one becauſe it is placed ſo near 


us, and the other by reaſon of 
the Bulk of it's Body; which 


i cho' it be at a vaſt Diſtance, 
Vet acts with a ſtrong attractive 


Force. For a Body is, more 


THERE 


forcibly attracted by how much 
the Diſtance of the Attrahent 
is nearer, or it's Bulk greater. 
1. Thus; Let L (Hg. 23.) 
be the Moon, ſuppoſed to be 
above any Part of the Earth, 
covered with the Ocean asb; it 
is evident that this Place, being 
nearer the Moon than any o- 
ther Part of the Earth, is more 
ſtrongly drawn thereby, and 
ſwelleth up towards it: But 
the Water in the Place @ be. 
ingdiametrically oppoſite to the 
Place 5, and further off from 
the Moon than the reſt of the 
Earth, hath a leſs Tendency 
towards it than the other Parts; 
and therefore, being left as it 
were by the Earth, is liſted up, 
or ſwelled, the contrary Way in 
a. Hence the Water flowing 
from 4 to e towards A and B, 
makes two Protuberances in the 
Ocean, the one in B directly 
under the Moon, the other in 
A juſt oppoſite to it; and theſe 
always ſhift and accompany the 
Moon in it's ſeeming Motion 
R 2 | about 
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about the Earth, and occaſion 
thereby two Floods and Ebbs 


in the ſame Place, every five 
and twenty Hours. 


2. Of theſe two Tides that 
happen in the Time of one di- 


urnal Revolution in any Place, 


that is the greateſt, wherein 
the Place cometh neareſt the 
Eminence of the Water A or 
B. Thus, in ſuch a Figure as 
the laſt, let, Pp (Fig. 24.) be 
the Poles, Q the Equator, 
FG a Parallel to it, which a- 
ny place deſcribes by it's diur- 
nal Motion ; it appears that the 
two High-waters happen in the 
Place, when it is ſituated in G 
or F, having the Moon in the 
Meridian; but the higheſt Tide 
is found in the Point G, which 
comes neareſt the Eminence of 
the Waters in B. It further 
appears from the Figure, that 
the Moon, in the Time of the 
higheſt Tide, is above the Hori- 
zon of the Place, if ſhe is on the 


ſame ſide of the Equator with the 


Place itſelf: but if ſhe decline the 
contrary Way, ſhe is under the 
Hor1zon in the Point A, at the 
Time of the higheſt Tide. For 
Example, in Europe the diurnal 
Tides are the higheſt of the two 
when the Moon is found in 
the elevated Semicircle of the 
Meridian, or in the Northern 
Signs of the Ecliptic; but the 
loweſt when ſhe 1s in the South- 
ern Signs. | 

Moreover, the Height of the 
Tides 3s varied generallyall over 
the Earth, according to the day 

8 W-; 
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THERE is no Phznomenon in Nature that 
hath ſo much exerciſed and puzzled the Wits of 


SECT, IV. 


Philoſo. 


of the Month and the time of 


the Year. 


3. For, becauſe the attractive 
Force of the Sun reaches the 
Earth as well as that of the 
Moon; when both theſe Forces 
conſpire, or are united, they 
raiſe the Waters higheſt, and 
make what we call Spring Tides; 
but when the Sun depreſſes what 
the Moon heaves up, then hap- 
pen the loweſt or Neap Tides, 
Thus we obſerve higher Tide; 
when the Sun and Moon in Con- 
junction or Oppoſition, are right 
over any Place B, or diametrical- 
ly oppoſite over A and B, than 
when they are in the Quadra- 
tures, viz. when the Fun is in 
the Point Hor I, and the Moon 
in the intermediate Point A or 
B. But the Force of the Sur is 
ſmall compared with that of the 
Mobn; becauſe the Semidia- 
meter of the Earth' CB, by 
which the Water in B is nearer 
the Sus than the Center C, is 
ſcarce ſenſible, if compared wii 
the immenſe Diſtance of tie 1 
Sun. e 7 of 1 
4. Since the Eminences of WT « 
Water are carried round the I 
Earth by the diurnal Motion, BE th 


the Motion, Agitation, and WRT tle 
Heighth, of the Tides, are the in 

reater, the larger the Circles tha 
in which the Waters revolve. 9 Ji. 


the Moon being in the Equine 
ctial, and leading about the tw 
oppoſite Eminences of Water it 
theEquator, makes greaterTids 
(ceteris paribus) than when iis 
is in the Tropics. 

Hence 
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Philoſophers and learned Men as this. Some have 1 
thought the Earth and Sea to be a living Creature, v8 


which, by it's Reſpiration, cauſeth this ebbing and 
flowing. Others imagined that it proceeds, and is 
provoked, from a great Whirlpool near Norway, 
which, for ſix Hours, abſorbs the Water, and 
afterwards diſgorges it in the fame ſpace of Time. 
Scaliger, and others, ſuppoſed that it is cauſed by 
the oppoſite Shores, eſpecially of America, where- 
by the general Motion of the Sea is obſtructed and 
reyerberated. But moſt Philoſophers, who have 


ry. But the 


Hence alſo both the Lumi- 
naries, placed inthe Equinoctial 
at the Time of their Conjun- 
dion or Oppoſition, which hap- 
= pens near the Equinoxes in 
March, or September, produce 
the higheſt Tides in the whole 
Fear. 
Which Experience alſo con- 
firms, becauſe the Sun is a 
ittle nearer the Earth in the 
Winter than in the Summer; 
therefore the higheſt Spring 
lides happen a little before 
te Vernal Equinox, and a lit- 
© tle after the Autumnal, vix. 


the in February and October, rather 
leis dan preciſely upon the Eguino- 
; 80 | a ctial Days, 

in- 5: The librating Motion of 
wo the Waters, which are apt to 
erin retain the Motion impreſſed up- 
rides on them, and continue to move 
n e cho' the Actions of the Lumina- 


ries ceaſe, make the greateſt 
rfirual Spring Tides (explain'd 


be "7 - 
"4 wy 
42 bs 
HET A 
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obſerved the Harmony that theſe Tides have with 
the Moon, have given their Opinion, that they 
are entirely owing to the Influence of that Lumina- 
ueſt ion is, what 1s this Influence? 
To which they only anſwer, that it is an occult 


in Artic. 3.) not preciſely on the 
New and Full Moons, but gene- 
rally they are the third Tides 
after them. my 
6. Things would happen con- 
ſtantly and regularly thus, if the 
whole Earth were covered with 
very deep Sea; but by reaſon of 
great and ſmall Iſlands which 
ſtop the Tide, and the Streights 
between them, alſo the Shelves 
and Shallows along which the 
Tides are tg be propagated, the 
Variety of this Phznomenon is 
almoſt infinite, and ſcarcely to 
be explained by this Theory; 
but when juſt Obſeryations are 
diligently made, all theſe parti- 
cular Cauſes may be found out 
and known. See Newton's 
Prin. Math. Phil. Book 3. Prop. 
24. Greg. Phyſ. and Geometr. 
Aſtron. Book 4. Prop. 64, 65. al- 
% Halley's Diſſertation in Phil, 
Tranſ. N* 226. 
Furin's Appendix. 
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Quality, or Sympathy, whereby the Moon at. 
tracts all moiſt Bodies. Bur theſe are only Words, 
and ſignify no more than that the Moon does it by 
ſome means or other, but they do not know hoy : 
W hich is the Thing we want. | 
DES Cartes explains it by his general Hypo- 
theſis thus: In the forementioned Figure of Pro- 
poſition 9, let AB CD be the Vortex, with the 
Earth in it's Center, and which, with the Earth 
and Moon in it, is carried in a larger Vortex a- 
bout the Sun. Let M be the Center of the firſt 


Vortex, EF GH the Earth, 1234 the Superficies 


of the Sea, which for plainneſs we will ſuppoſe to 
cover the whole Earth; and 5678 the Superficies 
of the Air ſurrounding the Sea, Tf therefore there 
were no Moon in the Vortex, the Point T, the 
Center of the Earth, would coincide with the Point 
M, the Center of the Vortex ; but ſince the Moon is 
.about B, the Center of the Earth muſt be between 
M and D; becauſe, ſince the celeſtial Matter of 
this Vortex moves ſomething ſwifter than the Earth 
or Moon, which is carried only with it, unleſs 
the Point T were a little further diſtant from B WW 
than from D, the Preſence of the Moon would 
hinder it from moving ſo freely between B and 
T', as between T and D; and ſeeing the Place 
of the Earth in the Vortex 1s not determined, but 
by the equal Force of the-circumambient celeſtial 
Matter, it is plain that it ought therefore to ap- 
proach ſomewhat towards D. And for the ſame 
Reaſon, when the Moon ſhall be in C, the Center 
of the Earth ought to be between M and A, ſo 
that always the Earth may recede a little from tht 
Moon. Moreover, ſince we ſuppoſed the Moo! 
to be about B, not-only the Space between B and 
T, but alſo that between T and D, thro? bod 
which the celeſtial Matter flows, is made ſome 


thing narrower; hence it follows, that the Fo Z 


3 
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ſtial Matter floweth faſter there, and therefore 
prefſeth more, both the Superficies of the Air at 
6 and 8, and of the Water at 2 and 4, than if 
the Moon had not been in the Diameter of the 
Vortex BD. Now ſeeing the Air and Water are 
both Fluids, and eaſily give way to the Preſſure, 
they muſt be more depreſſed about F and H, than 
they would be if the Moon were not in this Diame- 
ter BD; and alſo more elevated towards G and 
E, where both their Superficies bulge or are pro- 
minent. And further, becauſe the Part of the 
Earth at F, under B, where the Sea is now loweſt, 
in ſix Hours Time will be at G, under C, where 
it is now higheſt, and after other ſix Hours in , 
under D, and ſo on: or rather, becauſe the Moon 
is moving a little in the mean Time from B towards 
C, and ſo as to perform the whole Revolution 
ABCD in a Month, by which the part of the 


* «© 

R ER ct 9 ee” SS) PE Ys 1 N A 

9 * q ob es 8 1 R . ; 
n N o . 


8 * 2 F 8 
C r 


* Y AED N 


| Earth that is now in F under the Moon's Body, 
f will be in ſix Hours, twelve Minutes Time, or 
N thereabouts, a little further than G, in that Diame- 
5 ter of the Vortex, which is go Degr. diſtant from 
B the Place into which the Moon in the mean Time 
d hath moved; therefore the Water will in that Time 
d increaſe and be higheſt at F, and in other ſix 
e Hours, twelve Minutes, when the Moon is got 
ut beyond D, will ſettle and be loweſt there, c. 
al Hence it is plain, that the Water of the Sea muſt 
p- We conſtantly ebb and flow in the ſame Place, every 
im: twelve Hours, twenty four Minutes Time. 


© THIS is Des Cartes Demonſtration, which is 
very ingeniouſly contrived to account both for the 
Lides that happen when the Moon is in the Me- 
Jon ridian of the Place, and thoſe alſo that occur when 


a ſnhe is in the oppoſite Point of the Meridian Circle 
bo under the Horizon. 
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Quality, or Sympathy, whereby the Moon at. 
tracts all moiſt Bodies. Bur theſe are only Words, 
and ſignify no more than that the Moon does it by 
ſome means or other, but they do not know how: 
Which is the Thing we want. 

DES Cartes explains it by his general Hypo- 
theſis thus: In the forementioned Figure of Pro. 
poſition 9, let AB CD be the Vortex, with the 
Earth in it's Center, and which, with the Earth 
and Moon in it, is carried in a larger Vortex a- 
bout the Sun. Let M be the Center of the firſt 


of the Sea, which for plainneſs we will ſuppoſe to 
cover the whole Earth; and 5678 the Superficies 
of the Air ſurrounding the Sea. If therefore there 
were no Moon in the Vortex, the Point T, the 
Center of the Earth, would coincide with the Point 
M, the Center of the Vortex; but ſince the Moon is 
about B, the Center of the Earth muſt be between 
M and D; becauſe, ſince the celeſtial Matter of 
this Vortex moves ſomething ſwifter than the Earth 
or Moon, which is carried only with it, unleſs 
the Point T were a little further diſtant from B 
than from D, the Preſence of the Moon would 
hinder it from moving ſo freely between B and 
T', as between T and D; and ſeeing the Place 
of the Earth in the Vortex 1s not determined, but 
by the equal Force of the circumambient celeſtial 
Matter, it is plain that it ought therefore to ap- 
proach ſomewhat towards D. And for the ſame 
— when the Moon ſhall be in C, the Center 
of the Earth ought to be between M and A, 6 
that always the Earth may recede a little from ti 
Moon. Moreover, ſince we ſuppoſed the Moo! 
to be about B, not-only the Space between B and 
T, but alſo that between T and D, thro? bath 
which the celeſtial Matter flows, is made ſome 


thing narrower ; hence it follows, that the 7 
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ſtial Matter floweth faſter there, and therefore 
preſſeth more, both the Superficies of the Air at 
6 and 8, and of the Water at 2 and 4, than if 
the Moon had not been in the Diameter of the 
Vortex BD. Now ſeeing the Air and Water are 
both Fluids, and eaſily give way to the Preſſure, 
they muſt be more depreſſed about F and H, than 
they would be if the Moon were not in this Diame- 
ter BD; and alſo more elevated towards G and 
E, where both their Superficies bulge or are pro- 
minent. And further, becauſe the Part of the 
Earth at F, under B, where the Sea is now loweſt, 
in ſix Hours Time will be at G, under C, where 
it is now higheſt, and after other ſix Hours in , 
under D, and ſo on: or rather, becauſe the Moon 
is moving a little in the mean Time from B towards 
C, and ſo as to perform the whole Revolution 
ABCD in a Month, by which the part of the 
© Earth that is now in F under the Moon's Body, 
will be in ſix Hours, twelve Minutes Time, or 
thereabouts, a little further than G, in that Diame- 
ter of the Vortex, which is go Degr. diſtant from 
the Place into which the Moon in the mean Time 
bath moved; therefore the Water will in that Time 
= increaſe and be higheſt at F, and in other ſix 
Hours, twelve Minutes, when the Moon is got 
beyond D, will ſettle and be loweſt there, Cc. 
Hence it is plain, that the Water of the Sea muſt 
conſtantly ebb and flow in the ſame Place, every 
twelve Hours, twenty four Minutes Time. | 
THIS is Des Cartes Demonſtration, which is 
very ingeniouſly contrived to account both for the 
{7 Tides that happen when the Moon is in the Me- 
ridian of the Place, and thoſe alſo that occur when 
ſme is in the oppoſite Point of the Meridian Circle 
under the Horizon. 
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BUT according to what we obſerved in the 
ninth Propoſition, there are ſeveral Imperfections 
in this. Demonſtration, As firſt, it is a wonder 
that Des Caries did not conſider, that, according 
to his Demonſtration, the Water ought to ebb 
at 2 and 4, when the Moon approaches the Me- 
ridian B: and, on the contrary, to flow, when the 
Earth or Moon (viz. either of them) is removed fix 
Hours from each other; but this is contrary to Ex- 
perience, for when the Moon approaches the Meri- 
dian of any Place, the Waters flow in that Place, and 
ebb, back again, at it's departure. But both Des 
Cartes's Words and Figure ſhow the contrary ; ſo 
that to take away the Abſurdity (and in Des Cartey's 
Method) let us ſuppoſe the Vortex of the Earth 
ABCD, and the Waters 1234, to be interſperſed 
equally about the Center T without any Protuhe- 
rance, and to revolve with the Earth and the cele- 
ſtial Matter between ABCD and 3678. Let us 
ſuppoſe again the Moon to happen into this Vortex 
at B, and therefore the Space T B to become nar- 


' rower, and the Water at 2 to be preſſed towards E 


by the celeſtial Matter ſqueezing thro? it. 
THEN while the Water is expelled from 2 
to E, I aſk where the greateſt ſwelling will be, 
whether in the Place E, which is diſtant a Qua- 
drant from F (where the Moon is vertical), or in 
the Place next to F towards E? If you anſwer, 
the ſwelling is greateſt about the former Place E, 
I-deny it, becauſe it is contrary to Experience; 
but Experience ſhews the latter to be true, and 
even Reaſon convinces us, that when the Moon 
is over the Place F, the Water will be forced 
from 2 towards 1, which happens becauſe the 
greateſt ſwelling is about 2, not about 1, for here 
it will be leaſt ; hence the Places to the weſtward have 
their Tides later, as we know by Experience. And 
Reaſon and the Laws of Hydroſtatic require os 
8 ee N 
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For if Water be poured in at 2, that it may flow 
towards E, there will be the greateſt quantity of 
Water at 2, and a little leſs in the next Place, but 
leaſt of all at E; and the ſame Thing will happen 
if it be expelled or driven towards E. But by the 
Circumrotation of the Earth, E comes into the 
Place of F, where at length there will be the great- 
” eft Protuberance at E, and the Water will be re- 
pelled towards H. 

THEREFORE Des Cartess Figure and De- 
monſtration 1s to be changed, that the ſwelling may 
ariſe ſomewhere about 2, viz. where the Moon is 


to our Treatiſe upon Des Cartes's Phyſics. 


PROPOSITION: XML 


| 3 The general Motion of the Sea from Eaſt to Weſt is 
tronger, and the Tides are bigher at New and Full 
Moon, than at the Quadratures. 


|} THE Truth of this Propoſition appears from 
Experience. For People that uſe the Sea teſtify, 
that at New and Full Moon, the Face of the Ocean 
is conſtantly rough and troubled, but calm and 
quiet at the Quadratures. This is eaſily accounted 
for by the aforeſaid Hypotheſis ; for when the 
Moon is at the New or Full, ſhe is nearer the 
t Earth than at any other Time of her Age, and is 


; WW furtheſt diſtant in her Quadratures, as is ſhewn 
d by Aſtronomers (g). But when the Moon is 
on nearer the Earth, that is, when the Space BT is 


ed leſs, the celeſtial Matter being hindered, or ob- 
tie ſtructed, preſſes with greater force the Water from 


cre 2 towards 1. But happens otherwiſe in the Qua- 
ue dtatures. 
bis, (e) This is falfe, See be Note (e) above, 


For 4 11 


8 
2 
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vertical. What more might be ſaid here we refer 
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YET in ſome Places there are higher Tides 
at the Full Moon than at the New, which I can- 
not account for, unleſs they be the Effects of 
it's greater Light at that time. Nor can it be o- 
therwiſe explained, why at the Full Moon Vege- 
tables and Animals are impregnated with a greater 
quantity of Sea Moiſture, than at the New, tho' 
even then the Tides are every whit as high. It 
is very wonderful what one Twiſt, a Dutchman, 
relates in his Deſcription of India. He ſays, that 
in the Kingdom of Guzarat (where he lived many 
Years) their Oyſters, and Crabs, and other Shell- 
Fiſh, are not ſo fat and juicy at the Full Moon 
Ii! as at the New, contrary to their Nature in all 
if | other Places. Nor is it leſs admirable, that on 
the Coaſt of the ſame Kingdom, near the Mouths : 
bl of the River Indus, the Sea ſwells, and is troubled, 
[| at the New Moon, when not far from hence, viz, 
| in the Sea of Calicut the greateſt Riſe of the Wa- 
| ters is at the Full. But it is requiſite that we 
| ſi ſhould have repeated Enquiries and Obſervations 
k about theſe Matters, before we pretend to ſolve 
their Phenomena. 


PROPOSITION XII. 


5 The Flux and Reflux of the Sea varies with the Sta- 

0 ſons of the Year, and the Tides are obſerved 10 bt 
| kigbeſt about the Equinoxes; i. e. at the Sprim 
| and Fall ; but loweſt at the Solſtices. 


if DES Cartes pretends to account for this Phz- 
1 nomenon by his Hypotheſis, but I cannot ap 
5 prehend his Meaning by his Words, nor how! 
| can be deduced from it (H). It is probable, that the 
| Sun and the general Winds may contribute muc 


6 See the true reaſon of this in Artic, 3. of Note (/ ale. | | : it 
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to raiſe theſe Tides, when, in the Equinoxes, the 
gun is vertical to the Ocean in the middle of the 
Torrid Zone, and therefore may cauſe both the 
Wind and Water to rage, and the former to a- 
gitate the latter. The contrary of which may 
happen about the Solſtices. Or we may ſay, that 
theſe extraordinary Tides then happen by the ſame 
Reaſon, and proceed from the ſame Caule that fre- 
quent Rains and Inundations proceed from in theſe 
Seaſons. 


PROPOSITION XIV. 


In ſome Parts of the Ocean, Bays, and Shores, the 
Tides ebb and flow very high; and in others but 
low : and in ſome few Places there are no ſenſible 
Tides at all. | 


THOSE Places have the greateſt Tides; 1. 
which are in the Torrid Zone berween the Tropics, 
where the Moon, being almoſt conſtantly vertical, 
preſſes the Water with greater force; 2. thoſe 
which lie directly Eaſt and Weſt with their Col- 
laterals; 3. thoſe Bays that are long and narrow; 
4. thoſe Places where there are but few Iſlands or 
Forelands. 

IHE Tides are therefore greater or leſs in 
2 Place, according as it is ſituated or extended. 
| THE greateſt known Tides are obſerved in 
the Bay of Guzarat, at one of the Mouths of the 
River Indus, and has ſtruck many with Admira- 
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ar: tion. The Water there recedes from the Shore 
TY very quick, and leaves it uncovered for a great 
wit pace; ſo that this Bay is, not without Reaſon, 


the thought to be the ſame into which Alexander the 
| Great ſailed, when he attempted to tranſport his 
5 Army by Sea into India, but was hindered, as 
. s reported, by the Sea which retired quick 
"i from 


1 
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from the Shore, and left all his Ships a-ground, 
fo that he could not proceed further, but thought 
that the Gods had there fixed Bounds to his Expe- 
dition. This Story 1s reported for a Truth by the 
Inhabitants of Cambaya, The Cauſe of this is the 
ſhallowneſs of the Chanel, which makes the Water 
in it's Ebbing leave ſo much more Ground unco. 
vered, tho* perhaps ſome other Cauſe may conſpire 
with this. | 
AT the Town of Daman, not far from Surat 

in India, the Tide riſes and falls two Fathoms and 
| a half, and the Sea recedes from the Shore half a 
N | German Mile. | | 
5 IN the Bay of Cambaya the Tide flows five 
iff (or as ſome ſay ſeven) Fathoms high, which vio- 
| tent Flux cauſes many Ships to be loſt by unex- 
| | perienced Seamen ; for at the Ebb, when the Wa- 
WW! ter falls back, they are frequently ſplit upon the 
1 Rocks. Tj 
| i UPON the Shores and Bays at the Magellani 
1 Streights, there is no conſtant Time obſerved be- 
1 tween the Tides, which ebb and flow irregularly, 
1 ſometimes in three Hours, and ſometimes in twelve 
| | Hours; which variety is cauſed by the violent 

| breaking of the Sea into theſe Streights, and tile 
1 frequent Agitation of it by the Winds. Th 

ll | PRODIGIOUS high Tides are obſerved a- 

] | bout Malacca, and in the Streights of Sunda. 1 


IN the Arabian Gulph, or Red-Sea, the Tide t. 
of Ebb is ſo great, that as ſome of the Antients I © 7: 
I | have writ, (quoted by Scaliger) Moſes, and the d 
1 Tſraelites, might, at low Water, have paſſed thro' S 
[| it without a Miracle. But this is falſe, for it n&- 7 
„ ver ebbs ſo much as to leave the Chanel dry. ö 
ll IN Buttor's Bay, near Hudſon's Streights, when 
ll! | Mr Thomas Button, an Engliſhman, wintered there of 
1 in the Latitude of 37 Degr. North Latitude, be 
If | obſerved the Tide of Flood to riſe fifteen * and 
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above: and in the Latitude of 60 Degr. the Summer 
| after, he found it to come up to the ſame Height; 
tho' in neither Hudſon's nor James's Bay it riſes 


much above two Foot. = 
THERE are prodigious high Tides upon the 
Coaſt of China, and about the Iſlands of Japan. 
AT Panama, a Town on the Coaſt of America, 
the Pacific Sea flows very high, and immediately 
ebbs again; at the Full Moon the Agitation is ſo 
great that it drives the Water into the Houſes of the 
Town. All along this Shore the Tides of the great 
South Sea are ſtrangely high; ſo that in their Re- 
= flux they retreat two Miles of Ground, and in ſome 
Places the Water falls off out of Sight. | 
IN the Bay of Bengal, on the Shore of Siam, the 
Tide riſes fifteen Foot. | 
” BUT in the Mediterranean Sea, which flows 
from Weſt to Eaſt thro? the Streights of Gibraltar, 
there is no ſenſible Tide at all; becauſe it's En- 
trance is ſituated oppoſite to that Point, to which 
the Ocean Sea in general flows. It may perhaps 
| increaſe a little, but in the main it is not ſenſible, 
only in the Gulph of Venice there is a ſmall Agi- 


e nation perceived, by reaſon of the great length 
tand narrowneſs of the Bay, which, in the broader 
e Parts of the Mediterranean, is no were perceptible. 


Therefore the Flux and Reflux of the Sea was un- 
| known to the Grecians, and alſo to the Romans in 


a* 1X 2 29 © pe ; 

| the Time of Scipio Africanus; and therefore when 
de they found it in other Places, accounted it a Mi- 
nts W_ r7acle 3 as appears from the forementioned Expe- 


the dition of Alexander the Great, and the Wars of 
ro WF Scipio with Carthage; but in Cicero's Time this 
ne- was well enough known to the Romans. A ſmall 

| Tie is obſerved at Marſeilles in France, and an 
hen inconſiderable Riſing is perceived along the Coaſt 
nere of Barbary, | 


„E IN 
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IN the Baltic Sea, and all over the northern, 
Ocean beyond England and Norway, the Tides 
are not in the leaſt perceptible ; nor in the northern 
Parts of the Pacific Ocean (i ). The Reaſon is not 
well known, unleſs we fix it upon the great Di- 
ſtance theſe Seas are from the way of the Moon, 
and their being extended from Weſt to Eaſt, and 
North-eaſt, with the many Iſlands and Forelands, 
all which conſpire to obſtruct the Flux of the Tides 
in theſe Places. But this cannot be ſaid of Hudſon's 
Bay; which is properly extended from Eaſt to 
Weſt, to receive the Flux of the Tides; and there- 


fore it is no Wonder if they are much more re-. 
markable here than 1 in the Ballic, or in the northern 


Ocean. 
PROPOSITION A V+ 


The Flux of the Sea is forced by a ſtrong Impulſe ; but 
the Reflux i is 0 natural Motion of the Water. 


THE F lux is 3 by the Preſſure of the 
Moon, or the celeſtial Matter, between it and the 
Sea, and continues no longer than the Cauſe forces 
it: but in the Ebb, the Sea only. flows from a higher 
to a lower Place, which is the natural Motion of 


the Water. 


(i) The lies are very - Cuall on the Coaſt of Nowa Zembla the 
in ſeveral Parts of the Northern Water was obſerved by Capt. 
Ocean, yet they may be felt in Mood to riſe eight Foot. See 
ſome particular Places. Thus Note (a) on Chap. 8. above. 


LEMMA 


EY uw ARS ome WS. "m7 


Cx AP. 14. of Univerſal Geography. 255 


LE M M A. 


The Place of the Moon in the Zodiac being known, 
from an Epbemeris, or by Calculation, or Aſtrano- 
 mical Obſervation, and alſo it's Latitude, and tbe 

Hour of the Day; to find, on the T\ rreftrial Globe, 
what Place the Moon will be vertical to at the 

given Hour, and to ſhew all” the Places that the 

D Moon will paſe ar, one after another, that Day. 


T HIS Problem is of great Uſe for dien 
the Flux and Reflux of the Sea. You will find 
the Method of folving 1 it in Chapter xxx. Propo- 
ſition 14. where it is more commodiouſly explain- 
ed. However the more knowing Reader may 
anticipate it here, or learn it aforehand from the 
Rules there delivered. 


PROPOSITION XVI. 


The Tides are bis beſt in thoſe Places over whids the 
Moon is vertical, unleſs fame of the Obſtacles above- 
mentioned in Propoſition 14 hinder ; but the fur- 


ther any Place is from that, the bf E 60 
bus) is the Flux and Reftux, | f 


BECAUSE thoſe Places. are. more e prend, 
and the ſwelling of the Sea is greater, over which 
the Moon ſqueezeth the celeſtial Matter, where- 
by greater Tides are produced: hut where the in- 
cumbent Matter is leſs ſqueezed,” and other Cauſes 
Eee Fa opens __ be 1 72 7 


255 The Abſolute Par: Sc T. IV. 


PROPOSITION XVII. 


The Altitude of the Tides are divers in the ſame Place 
at different Times, and they are high and low, ac- 
cording as the Moon is further from or nearer 10 
the Zenith of the Place. © © | 


SINCE the Moon every Day changes her 
Place in the Ecliptic, ſhe will be yertical now to 
one Place, and then to another, and conſequently 
varies her Diſtance from the Zenith of any particu- 
lar Place. Which being granted, it follows, as a 
Corollary of the laſt Propoſition, that the Tides in 
any one Place are conſtantly altering, whether their 
Variation be ſenſible, or inſenſibte. 


PROPOSITION XVIII. 
The greateſt ſwelling of the Otean, or  High-Water, 


ought to be in that Place when the Myon is in the 
Meridian Circiè (above or below) ; but in divers 


Places it is High-Water when'the Moon is otherwiſe WE 
PA ddl... ge, F | 
SINCE the Moon, in the Meridian, is nearer 4 

any Place than when ſhe is in the Horizon, (be- | 
cauſe the Hypotenaſe' of any right- angled Tri- 
angle is longer than the Perpendicular) it follows MW * 
(by Propoſition 16, of this Chapter) that then it ? 
ought to be High- Water in that Place (where ſhe : 
is full: South). And when ſhe is full North, or in 1 © 
the lower Part of the Meridian Circle, it ought to " 
be alſo High- Water in the ſame Place, becauſe, . 
tho? ſhe be not there, yet the oppoſite Part of the 
Vortex of the Earth is ſtraitened, and hath the ſame I 


Effect, as if the Body of the Moon itſelf were pre- 
ſent, 
BUT 
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BUT there are many Places and Shores where 
it is not High-Water preciſely at the Time of the 
Moon's ſouthing or northing in the Meridian Cirele; 
(as the Philoſophers of the former Age thought) 
but perhaps a little before, or after; ſhe makes het 
appulſe to the Meridian; viz. when ſhe approacheth 
a Vortex ſomething diſtant from ir; Eaſt or. Weſt; 
Neither doth a full Tide always happen when 
the Moon is in the ſame Azimuth; bur it is very 
often High- Water, eſpecially at the New and 
Full Moon, a little before the conſtant Time; or 
before the Moon approaches that Azimuth. At 
London it is High-Tide when the Moon is three 
Hours from the Meridian, or South-Weſt, and 
North-Eaſt (æ). On the Shore of China, in the 
Harbour of Maccao, a Portugueſe Sailor thus ſta- 
ted the Time of High-Water. The Elevation of 
the Pole, or the Latitude of the Place, is 22 degr. 
20 min, In the Year 1584 on the nineteenth Day 
of Heptemper it was Full Moon, and the ſame Day, 
it was High- Water half an Hour, or three quar- 
ters, paſt Eight in the Morning; ſo that the 
Moon was then three Hours and a quarter diſtant 
from the Meridian; hence the Azimuth, or Point 


the was then in, may be found by a Problem in 


Chapter xxx. „ e 
IN the Year 1585, February the third, which 
was alſo the third from the New Moon; it was 
obſerved to be High- Tide a little after twelve; and 
therefore at the New Moon, which was February 
the firſt, it was full Sea about forty Minutes af- 
ter Tenn | N n 0 ee 

HENCE the Azimuth the Moon was then in 
may be found, 1 8 


(.) der ibe Note (m] b. 
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IN the Year 1585, February the ſixteenth, it 
was obſerved to be High-Water, at Pull Moon, 
almoſt at Noon, viz. at half an Hour paſt Eleven. 

IN the Year 1585, June the ſecond, which 
was the fourth Day after the New Moon, it was 
High-Tide exactly at twelve, therefore at the 
Conjunction it was High-Tide at nine in the Fore- 
noon. _ bi „ i 

THE ſame Sailor adds, that the Time of High 
and Low-Water doth not agree with' the: Time 
that is computed from the Motion of the Moon, 
except for five Days before and after the New 
Moon. But there is ſome Ambiguity in theſe 
Words, and others following, which we have there. 
fore omitted. But the Cauſe of this Variation is, 
that the Sea riſes nine Hours in the Port of Mac- 
cao, and ebbs only three, as is obſerved in the next 
Propoſition. 2 8 

HERE follow ſome Obſervations made by a 
Dutch Sailor of the Time of High- Water, on the 
Days of the New and Full Moon, at different 
J i 

AT twelve o'Clock (on the New and Full 
Moon Days) it is High. Water along the Shore 
of Flanders, at Enckhuyſen in Holland, at Hoorn, at 
Emden in Eaſt Frieſſand, at the Mouth of the 
River Elbe, at the Mouth of the Eyder, at the 
Iflands of Fatland, at Dover in England, c. 

AT forty five Minutes paſt twelve, at Fluſbig 
in Zealand. 1 | 

AT half an Hour paſt one, at the weſtern 
Shore of the Iſle of Wight, at Calais, at the Mouth 
of the River Thames in England, along the Shores 
of Zealand, at the Mouth of the River Schelde, in 
the Meuſe, at [Gorcum]. 

AT three o'Clock, at Amſterdam, -Rotterdan, 
Dort, and Newcaſtle in England, before the Hl. 


miſh Sand-Banks, at Armentier in Flanders, at the 
| Mouth 
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Mouth of the River Garonne, along the South Shore 
of England, on the Coaſt of France, Gaſcoigne, 'Biſ- 
cay, Gallicia, Portugal, and Spain; on the weſtern 
Shore of Ireland, all the way to Shetland. 

AT a quarter before four in the Afternoofi, 
at Rohan in France, in the Maeſe, at Rochelle in 
France, in the River Garonne, in the Bays upon 

the Shore of Spain, Portugal, Gallicia, in the Bays 
on the Southern Shore of Bretagne in France, on 
the Shore of Gaſcoigne, on the weſtern Shore of 
Ireland, | 

AT half an Hour paſt four, from the Texel to 
the ſouthern Shore of Veland. 

AT a quarter paſt five, in all the Ports on the 
South of Ireland, at Plymouth in England; and at 
other ſouthern Places between that and Wales. 

AT ſix o'Clock in the Morning and Evening, 
at Hamburgh in the Elbe, at Bremen, on the Eaſt 
ſide of the Texel, at Antwerp, in the Engliſh Cha- 
nel as far as the Scilly Iſlands. 8 

AT a quarter before ſeven in the Evening, 
at Falmouth, and in Briſtol! Chanel, at St Nicolas 
and Podeſſamke, as far as Weymouth and Haripool. 

AT half an Hour paſt ſeven at the Road in 
the Texel, at Kilduyna, in the middle of the Cha- 
nel, beſide Plymouth, and as far as the Foreland of 
the Lizard- Point. | © 

AT; quarter paſt eight in the Evening, about 
— Iſle of Wight, at the Welt fide of the Flie 

and. | 

AT nine o' Clock, at the Mouth of the River 
Eems in Frieſland, on the Eaſt fide of he Flie 
Iſland, along the Shores of Frisſſand, and on the 
eaſtern Shore of the 1/le of Wight. 5 
A half an Hour paſt ten, at the Mouth of 
| the River Thames, on the Shore of Normandy and 


Picardy. Sp. Fe. 
82 3 
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8 AT a quarter paſt eleven, in the River Thames, 
8 and other Places in England. | | 
[ I'T is very difficult to explain the Cauſe of theſe 
1 wonderful, and extraordinary Differences of the 
1 Tides in all Places, tho' it properly belongs to 
1 Naturaliſts, and Geographers, to do it. It is like- 
| ly that the various windings of the Shores, and 
their different Situation to the Sea-ward, the Re- 
ſiſtance of the Iſlands, the Concurrence of ſeve- 
ral Tides, the Diſtance of Places from the Moon's 
Way, the various Winds, chiefly thoſe that are 
general and conſtant, the Declivity and Shoalneſs 
of the Shores, aud other things, very much con- 
| tribute to this ſurpriſing Diverſity. For Ex- 
hl ample, at the Port of London the Tide riſes *till 
the Moon comes to the South-Weſt, when ſhe hath 
South Latitude, and only then begins to ebb, 
not when ſhe approaches the Meridian : for which 
we give this Reaſon, viz. that while the Moon is 
moving from the Meridian of London towards 
Braſil (or from Braſil towards London) the Water 
lk ought not to ſettle, but ſtill to riſe, becauſe the 
| Shore of America repels the Water towards Ex- 
1138 land, which is drawn thitherward by the Moon, 
1 ſince there is no Paſſage for it to proceed any fur- 
| ther. But it may be aſked why, when the Moon 
NS hath North Latitude, it ſhould happen to be High- 
Wl! Water before ſhe approaches the Meridian of 
18 London, viz. when ſhe is in the South-Eaſt Point? 
11 | To which I anſwer, that when the Moon hath 
| North Latitude ſhe is much nearer England than 
when ſhe hath South, and therefore raiſes up the 
1 Water ſooner; and the Reaſon why the Flux is not 
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continued ſo long as till the Moon approaches . 
the Meridian is, becauſe ſhe impels the Ocean WD a! 
more towards the American Coaſt, and Hudſon's fi 
Bay, where the greateſt Floods are then obſerved. Þ 5 
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AND for this Reaſon it is High- Water along 
the Coaſts of China, before the Appulſe of the 
Moon to the Meridian, becauſe the continual Eaſt 
Winds drive the Sea towards the Weſt. | 

BUT all theſe Allegations are not ſufficient to 
ſatisfy me in theſe Matters, and therefore I would 
have the curious Naturaliſts examine them with 
greater Scrutiny. For to find the true Cauſe, it 
is requiſite, that we be furniſhed with accurate 
Obſervations how the Tides ebb and flow in dif- 
ferent Places, and what Azimuth the Moon is in 
when it is High- Water in thoſe Places; and how 
her Bearing varies according to her Place at the 
Change and Full ; eſpecially in thoſe Places where 
the Moon 1s vertical, and thoſe that bear from them 
directly Eaſt, Weſt, North, and South (J). It is 
alſo to be diligently obſerved, what height the 
Tides flow at theſe times; when the Moon 1s in 
the North Part of her Orbit, and moves not over 
ſo much Sea, but over that vaſt Tract of Land 
which lies between China, and the weſtern Shore 
of Africa, For ſince ſhe preſſes not the Water 
directly when ſhe moves over theſe Mediterranean 


I Thefollowing Directions 
are of excellent uſe for obſerv- 
ing the Tides, given by Sir Ro- 
- Murray, in Philo. Tranſ. 

17. 

I, 1 the Situation of 
the Place of Obſervation, vix. 
what Currents, Seas, Iſlands, 
Bays, Shores, Shelves, &c. are 
near it. 

2. Obſerve in what proportion 
the Increaſes of the Tides from 
the Neap to the Spring Tides, 
and their Decreaſes, and the Ri- 
ſings and Fallings of the Ebbs, 
happen to be in regard of one 
another. | 


S 3 


3. Obſerve the Increaſe and 
Decreaſe of the Velocity of the 
Currents. h | 

4. Meaſure the Height of 
every utmoſt High-Water and 
Low-Water, from one Spring 
Tide to another. 

5. Meaſure the exact Height 
of Spring Tides and Spring Ebbs. 

6. Obſerve the Poſition and 
Strength of the Wind, the State 
of the Weather; the Height of 
the Barometer, c. 

7. Calculate the Moon's Age 
and Place in all Reſpects. | 

See Lowthorp's Abridgment 
of Philoſ, Tranſat, p. 260. 
F laces, 
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Places, I ſuppoſe this will cauſe a ſenſible Varia. 
tion of the Motion of the Water. Likewile theſe 
Phænomena are to be obſerved when the Moon 
is in the South Part of her Orbit, and moves 
over Braſil, or South America, For without a 
pen Notion of theſe Occurrences, we ſhall 
ſcarce be able to find out the true Reaſon or 
Cauſe of the Tide. 


PROPOSITION XX. 


The Sea flows to moſt Shores in twelve Hours twelve 
Minutes, and ebbs back again in as many, 


IN ſome few Places it takes more Time in flow. 
ing than in ebbing ; and, on the contrary, in others 
it flows in leſs Time than it ebbs: yet ſo that the 
Time of the Flux and Reflux (or the Time be- 
tween the two full Seas) make together twelve 
Hours, 243 Minutes, and two of theſe Times 
make twenty four Hours 484 Minutes, or almoſt 
twenty five Hours. So that High- Water happens 


every Day later by almoſt an Hour than the Day 


before, becauſe the Moon comes later to the Vers 
tex, or Meridian of any Place, by almoſt an Hour 
(fifty Minutes) every Day. 

WE have ſufficiently explained this Propoſi- 
tian in our Demonſtration of the eleventh ; tho! 
in that we accounted it to be full Sea, when the 
Moon is in the Meridian of any Place; but be- 
cauſe, as we ſhewed in the laſt Propoſition, it 
is found to be High-Water in ſeveral Places when 
the Moon is not in the Meridian, we do not, 
in this Propoſition, reckon the forementioned 
Hours from the Time the Moon is in the Me- 


ridian of theſe Places, but from the Time ſhe 


is found, by Experience, to be in that Vertex 


when it is high Water, Neyertheleſs this 1 
: n 
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of the Flux and Reflux is not performed exact- 
ly in twelve Hours, twenty. four Minutes, (or 
in twenty four Hours, fifty Minutes) but ſome 
Times ſooner or later, becauſe the Moon con- 
ſtantly changing her Diſtance from the Zenith, 
returns at unequal: Times to the ſame Vertex 
but this Difterence 1s ſmall. | 

THEREFORE tho? the Flux and Reflux 
together be performed, in all Places, in about 
twelve Hours, twenty four Minutes (when there 
are no Storms); yet in ſome, the Time is equally 
divided between the Flood and Ebb; and in others, 
the Time of flowing is more or leſs than that of 
ebbing. 

THE Garonne, a River in France, 1s ſeven 
Hours in riſing, and but five in falling. And in 
the Port of Maccao, upon the Shore of China, the 
Tides flow nine Hours, and only-ebb three, or 
leſs if the Eaſt Winds blow. | 

ON the contrary, in the River Senegal, in Ne- 
groland, the Sea flows four Hours, and ebbs eight. 

IT is hard to aſſign Reaſons for this Diffe- 
rence, Some attribute it to the ſtrong and ſwift 
Current of certain Rivers, or to their ordinary 
Flux. Thus the River Garonne reſiſts the Influx 
of the Sea with it's ſtrong Current and hinders 
it; but helps the Reflux, and haſtens it. Others 
will have the Flux to be prolonged another Hour, 
becauſe the return of the Flood from the northern 
Seas, hinders it's Egreſs at the Mouth of the Ga- 
rome, and rather forces it further up the River. 
But it is my Opinion, that the River pours itſelf 
into the Sea, to a conſiderable Diſtance, with a ra- 
pid Motion, which is obſtructed in part by the 
Tide, and made to ſtand, ſome Time before the 
Moon forces the Sea up into the very Chanel. 

THE Reaſon why the Sea flows only four 
Hours into the River Senegal, is either becauſe 

| S 4 it's 


—— d 


264 _ The Abſolute Part SE e r. IV. 


It's Chanel is extended from Weſt to Eaſt, or be. 
Cauſe the ſwiftneſs of the Stream, may hinder the 
Flux for two Hours. There may be perhaps o- 
ther Cauſes which we are ignorant of, for want of 
Obſervations; for we are not certain whether it 
really leſſens all the eight Hours, or only ſix, and 
is ſtagnant the other two, by Reaſon of the Equa- 
lity of the Current and the Tide. | 

WE are alſo to conſider that low Places have 
apparently a longer Flux, and a ſhorter Ebb. 


PROPOSITION XX. 


IWhetber it be Flood in any Place at the Inflant the 
Moon is in the Horizon of that Place? 


THEY commonly ſay it is; tho? it be not true in 
thoſe Places where it is full Sea when the Moon 
is in the Meridian, For when the Moon declines 
from the Equator ſouthward, ſhe approaches the 
Meridian in leſs than ſix Hours, and therefore 
the Flux muſt have begun when the Moon was 
depreſſed below the Horizon: on the contrary, 
when the Moon has a North Declination, ſhe 
requires more than ſix Hours to move from the 
Horizon to the Meridian, and therefore it is 
Flood when ſhe is elevated above the Horizon, 
or is in the Horary Circle of the fixth Hour; 
and ſo it is obſerved in moſt Places, tho? jt be 
otherwiſe at London, as we obſerved above, It 
ſeems indeed reaſonable that, tho? the Moon has 
2 North Declination, the Flux ſhould begin when 
ſhe is horizontal, becauſe ſhe is then ninety De- 

rees diſtant from the Vertex of the Place, and 
therefore the Preſſure of the Qcean ought firſt to 
touch here, But Obſervations are wanting to con- 
firm this, 28 20 Ya FL ELLE: 


7 . 
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PROPOSITION XXI. 


Having the Time of | High or Low-Water given, on 
the Day of the Change or Full, in any Place where 
the Sea ebbs and flows regularly, (viz. in twelve 
Hours, forty eight Minutes) to find, at any Age of 
the Moon, the Time of High and Low-Water (m). 


(n) The true Time of the 
'Tides, at all Ages of the Moon 
js not well computed by Sea- 
Men and Aſtronomers ; moſt of 
them reckoning, thatthe Moon 
being upon a 2 Point of the 
Compaſs, or ſo many —_— 
the Meridian, makes High-Tide 
in ſuch and ſuch a Point at all 
Times of the Moon. As for in- 
ſtance, a South-weſt Moon 
makes a full Tide at London, that 
is, when the Moon is three 
Hours paſt the Meridian. Now 
this is true indeed at the New 
and Full Moon, but not at any 
other Times of the Moon, 
which few take any notice of. 

But obſerving more narrow- 
ly, I find that at Lozdor the 
Tides fall out at leaſt two Points 
thatis, an Hourand a half ſoon- 
er in the quarters than in the 
New and Full Moon, and the 
true Time of the Tides is found 
to be ſomewhat ſhorter and 
ſhorter from the New and Full 
Moon to the quarters, yet not 
Jn an equa] manner, neither 


. 2 ring 


New and Full Moon till the 


duerters] put rather that there 
. ſome little 


Difference of 
Alteration both at the New and 


WE 
Full Moons, and alſo at the 
quarters,” and that the greateſt 
Difference fell out in the midſt 
between them, agreeing very 
well to a circular Proportion 
after this manner. 

1. Divide a Circle into 12 
equal Parts, or Hours, accord- 
ing to the Moon's Motion, or 
Diſtance from the Sun, from 
the New Moon to the Full. 

2. Let the Diameter of the 
Circle be divided into go Parts, 
or Minutes, thatis, according to 
the Time of the Difference be- 
tween the New or Full Moon, 
and the quarters, which is one 
Hour and a half, | 

3. Make perpendicular Lines 
croſs the Diameter of the Circle 
from Hour to Hour. 

4. Reckon the Time of the 
Moon's coming to the South in 
the Circumference of the Cir- 
le, andobſerve the perpendicu- 
larLine that falls from that Point 
upon the Diameter ; and the 

roportional Minute cut there · 
4 will ſhew how many Hours 
or Minutes are to be ſubſtracted 
from the Time of High Tides at 
the New and Full Moon, that 
ſo you may have the true Lime 
of the Tides that preſent Day 

11 


— . 
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WE obſerved before, that the Time of High 
and Low-water (if we reckon by the mean Mo. 
tion of the Moon from the Sun) is every Day 48: Þ | 
Minutes, or more accurately 48:3) and every 
half Day 243 Minutes later than the preceding. 

IF therefore it be High. Water in any Place, 
on the Day of the New or Full Moon, at twelve 
o'Clock, it will be full Tide on the ſubſequent 
Days of the Lunation, as in the following Table: 


N 


2 
5 
- 
. 
7 
2 
* 
2 
* 
* 
IN 
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bY 
27 
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2 
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Moon's 3 
Age Hours. Minutes. 
| 1 XII. 48 
2 1 37 
| 3 2 27 
ö 4 3 16 
ö £ 4 5 | 
6 4 55 
3 5 44 
„ 
9 7 23 
f 10 8 12 
11 9 1 
12 9 51 
FFF 
14 1 29 
144 12 Midnight. 
15 J 12 | Noon. E- 
T HAT H 
Example. At London, on the wards, that is at fix o'Clock. 
Day of New and Full Moon, it But now by this Rule, if you © |; © 


is high Tide at three of the count this Time of the Moon's 
Clock, that is when the Moon coming to the South in the Cir- Þ 
is three Hours paſt the Meridian, cumference, the perpendicular ÞÞ 
and ſo by the common Rule the Line which comes from three to 
Moon being about four Days nine, cuts the Diameter at 45 
old it will be South about three Min: which ſhews that ſo much 
of the Clock, and it will be is to be abated from the Time 
high Tide three Hours after- of High-Tide in the we 


Fr 
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| THAT is, at the end of the firſt Day of the 
* Moon's Age it is High- Water later by forty eight 
Minutes, Oc. | 


Fins] 


BUT 


Full Moon; ſo that it is High three of the Clock: So when 
Tide 45 Min. before ſix; that the Moon is ſouth at three of 
js, at five Hours 15 Min. and the Clock or nine, the Perpen- 
not at fix, according to the dicular cuts the Diameter at two 
common Rule, | Hours 15 Min. which, addedto 
pe like you may do for any the aforeſaid three or nine, gives 
bother Port, or Place, knowing the Time of High Water as a- 
the Time of High Water at the bove. 


* = * S 2 
A . 1 ] U 
Ce ͤ K 


New and Full Moon in that Thus you may eaſily make a 
place: And you may do it the Table which by the Southing 
more readily, if you ſet down of the Moon ſhall readily tell 
the Time of High water at the you the Time of High Tide in 
IF New and Full Moon under the any Place, The following is 
Diameter, as I have done for for London. 
= London where it is high Tide at 
Men] Tide | | Moon] Tide | Moon Tide | Moon] Tide 
= |South.| Lond. | South. Lond. South. Lond. | South.| Lond. 
H MH. N H. M.H. II H. MH. M\ H. MH. II 
We jxi1 13 © fi ofs 15] ſvi of7 30] lx ofin 1g 
Y 193 9 1005 21 107 40 1011 29 
S 20033 1 8 2015 27 2047 52 20111 43 
3 27 30% 33} | 398 4 301 57 
$ 403 36 4005 40 4008 15 40012 10 
ch 40 5005 46 5008 25 50012 24 
cg 54] fiv ofs 52] [vi 98 36] |x 912 37 
3 14 2 1005 59 1008 48 10012 50 
204 9 20 6 2009 © 20 1 3 
16 300 13 30 13] | 30 116 
| 4 23 40,6 20 4000 26 40] 1 29] ' 
f 30 88. 3s 50g 39 go 1 42 
* 9 37] JY . 9/6 36] sI 9 53] PKI o 1 54 
2 104 44 | 106 44 | 10010 9 10144 3 
| 2% 50 2006 53 20010 20 20] 2 16 
= 304 57 37 4 3908. 4-3 8 
SY ES 3 11 4910 47 40] 2 38 
= 2 91 5 20 22 . 59 2 49 
| 
1 If 


268 We Abſolute Part 8 Er. IV. 
BU for Practice, it is ſufficient to add to the 
Time of High- Water at the New Moon. 


For the firſt Day after the Change, Hours © 
For the ſecond — rac 12 
For the third — —— —— ——— 2 
For the fourth —— —— — — 3. 
For the fifth —— . —— —— 4 

For the ſixth — — —— 5 

For the ſeventh —- — — — 5 
For the cighth ——— —— — 6: 
For the ninth —— — — — —— 7 
For the tenth —— — 8 


For the eleventh — —— —— ——— — 9 
For the twelfth —— ——— ——— —— 91 
For the thirteenth — —— —— —— — 10: 
For the fourteenth —— ——— —— 1 
For the fifteenth ——— —— — . 1; 


BUT this Calculation ſuppoſes the Motion of 
the Moon, from the Sun, to be equal, tho? it be 
not; for when ſhe is in her Perigee ſhe moves 
much ſwifter than when ſhe is in her Apogee; 
and therefore in the former Caſe ſhe prolongs the 
Time of the Tides, and in the later ſhortens them, 
Beſides, ſome of the Lunar Months exceed thirty 
Days, and others are leſs than twenty nine, but the 
mean is twenty nine Days, twelve Hours, forty 
four Minutes. 

BUT in thoſe Places where it is High or Low 
Water when the Moon approaches ſome certain 


If you find the Difference not in Phihf. Panſ. No 34. which 
ſo much between the Neap #ho' it be found Fault with h) 
Tides, and the Spring Tides, M, Flamſtead ( in the ſame Tran 
the Diameter muſt be divided Ne 14 ) yet by many it is ſaid u 
into fewer Parts. This id Mr anſwer very well, and therefart 
Henry Philips: avay, delivered aue have tranſcribed it. 

! — — —Uũ—᷑ L — RIO Azimuth, 

2 . 
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Fer tho* the Times may be computed by 
this Method, yet they are not ſo accurately found. 

NEITH ER do the Conjunctions of the Sun 
and Moon happen at the ſame Time every Change. 

WE ſhall ſhew in Chapter xxx, how this may 
be done by the terreſtrial Globe. 

WE may ule a Method ſomething like this, for 
thoſe Places where the Time of the Flux is more 
or leſs than the Time of the Reflux; | ſuppoſing 
the Difference be conſtant. But the Conſideratian 
of the Thing itſelf, and Experience, will ſooner 
teach theſe Parciculars than Diſcourſe, 


 PROPO SITIO N XXII 
. | The Winds very often binder, or promote, the Courſe 
„ the Tides in all Places; and not only, the Winds 


that blow in thoſe Places, but even "up in others 
may have the ſame Effect. 


. THE Truth of this 8 is ſo clear, 
that it needs no Demonſtration, | 


PROPOSITION 1 


835 Rs Sus 9 * N X R 28 


BP | When any Part of the Ocean hath a proper, or par- 
* ticular, Motion, it is called a Current. Currents 
are various and directed towards different Paris of 
the Ocean, of which ſome are conſtant and others 
periodical, To enumerate the moſi famous conſtant 
ones. 


= 1 THE moſt extraordinary Current of the 
Sea is that by which Part of the Atlantic or 
African Ocean moves about Guinea from Cape 
Verd towards the Curvature or Bay of Africa, 
which they call Fernando Poo, viz, from Welt to 


3 E, which is contrary to the general _— 
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And ſuch is the Force of this Current, that when 
Ships approach too near the Shore it carries them 
violently toward that Bay, and deceives the Ma. 
riners in their Reckoning. Hence it comes to 
paſs, that Ships which fail in two Days Time 
from the Shore of Mouree to Rio de Benin, [or 
Formoſa] which is one hundred Dutch Miles, re. 
quire ſometimes fix or ſeven Weeks to return 
from Benin:to Mouree, unleſs they run out into 
the main Ocean, which is not eaſily done, be. 
cauſe the Current ſets to the North-Eaſt, and rung 
ſwiftly from the Iſland of St: Thomas, towards the 
Bay of Fernando Poo, carrying in with it the 
5 Ships tho? they have a fair North-Eaſt Wind; and 
RK they can ſcarcely get from the Shore, unleſs they 
be driven by theſe ſudden Storms which break 
from the Clouds (called Travados) which ſeldom 
happen, and in ſome Months not at all. This 
Current deſtroyed ſeveral Ships before Mariners 
were well aware of it; as being either unadviſedly 
| driven upon the Rocks and Shoals, and periſhed 
| by Shipwreck, or detained in the Bay *till they 
[ died with Hunger. 
1 BUT this Current affects not the whole EI bis. 
ft pic Ocean, only that part which 1s adjacent to 
(| the Shore of Guinea, to the end of the Bay, and 
to about one Degree of South Latitude. It 55 
„ obſerved not to exceed the Diſtance of fourteen 
| Miles from the Shore ; therefore Ships are very 


careful left they ſhould approach fo near, when 
they fail along theſe Coaſts z which would hinder 
Place 


their intended Courſe, and drive them to a 

| they would not care to viſit. ' — 
| IT is no eaſy thing to find out the Cauſe of 
[| this Current ſo near the Shore, when the main 

[| Ocean thereabouts moves the contrary Way from 

F Eaſt to Weſt, Two Things may be ſaid - . 5 
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1. THE Ocean being repulſed. by the Ame- 
rican Shore moves ſlowly to the Eaſtward, but 
this Motion is not felt in the Main, becauſe the 
other deſtroys it, and renders it leſs ſenſible, only 
near the Shore it runs ſwiftly towards Fernando 
Poo, which, being ſtretched a pretty way into the 
Land is fitteſt to receive it; and the Reaſon why it 
is not felt in other Places upon the Shore of A 


© frica (as at Congo) is, becauſe the Rapidity of the 
Rivers hreaks and obſtructs it. 


2. THERE may be ſome ſubterranedus Re- 


; 4 ceptacle in the Bay of Fernando Poo, into which 


the Sea perhaps may fall and draw the reſt of the 


H Ocean. But this may ſeem leſs probable ; they 


that have opportunity of obſerving it better may 


give better Reaſons. 


PROPOSITION XXIV. 


E [To point out the Place of the ſecond perpetual C urreni ]. 


THE Ocean moves ſwiftly from about Sumgs 


tra into the Bay of Bengal, from South to North; 
ſo that it is probable this Bay was made by the 
©” Rapidity of the Current; by which alſo perhaps 
the Peninſula of Malacca was ſeparated from India. 
I do not know whether the Cauſe may be owing to 
the many Iſlands, and to Cape Mabo, upon the 
South Continent, whereby the Ocean in it's Paſſage 


weltward may be diverted northwards : or there 


may be a ſubterraneous Receptacle in the Bay it- 
ſelt. oh 


BE it how it will, I ſuppoſe the Current doth 


not ſet directly to the North, but rather to the 


North-Weſt. This fame Current is felt between 


Java and the South Continent, and therefore when 
the Dutch fail to the Indies, they firſt make to- 


wards 
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wards the South Continent; and then direct their 
Courſe from South to North to come at Java. 


PROPOSITION XXV. 
[To point out the Place of the third perpetual Current], 
BETWEEN Madagaſtar and the Cape of 


N Cood- Hope, and more eſpecially between Terra de 
Natal and the Cape, there is a ſtrong Current 

| which ſets from North. Eaſt to South-Weſt (the 

| fame way as the Shore runs) and is carried with 

| ſuch a rapid and extraordinary Motion, that Ships, 

v with a briſk Wind, can hardly weather it, or fail 

i againſt it, to Madagaſcar 3; on the contrary, they 

| that ſail out of the Chanel, between Madagaſcar 

i and Africa, towards the Cape of Good-Hope, are We 
V carried thither without the Help of the Winds, - 
[i purely by the Force of the Current. I fuppoſe 


this to be the Cauſe, that the Indian Ocean, be- 
ing forced towards the African Shore, and there- 
by diverted from it's direct Courſe, naturally flows 
| towards the Cape of Good-Hope ; where it finds 2 
1 Paſſage. For in the main Ocean, remote from the 
0 Shores, this Motion is not oblique but direct, 
j from Eaſt to Weſt, ' RY” 


PROPOSITION XXVII. 
[To point out the Place of the fourth perpetual Current], | df 


| IN the Pacific Ocean, along the Shores of Peru, 
(| and the reſt of America, the Sea flows from South 
|| to North; which, no doubt, is owing to the con- 
| ſtant South Winds which blow upon theſe Coaſts; | ' 
| for neither theſe Winds, nor the Currents are ob- 
ſerved out at Sea. . 1 
| P RO. 
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PROPOSITION XXVII. 
[To obſerve the Place of the fifth perpetual Current]. 


THIS is obſerved to flow from Cape St Au- 
guſtin, in Braſil, along the Coaſt of America, a- 
mong the Antilles in the Bay of Mexico, towards 
Florida, which is from South to North. For the 
Sea being driven by it's general Motion againſt 
the Shore of Braſil, is there repulſed, and car- 
ried northward, where the Chanel is broader 
and more open, which very likely cauſes this Cur- 


| } rent. The like Motion northwards is found at 
the Mouth of the Streights of Manilba, one of 
the Philippines, Likewiſe in Japan there is a very 


t ſwift Current from the Port of Xibuxia towards 


EB Arimia, 


PROPOSITION XXVIII. 
[To ſhew the Place of the ſixth perpetual Current]. 
THIS is in the Streights of La Maire, where 


: ; the Sailors in the Naſſau Ship obſerved the Current 
to ſet to the Eaſt ; but this we cannot give ſo much 
Credit to, ſince La Maire himſelf writes to the 


contrary. N 


THERE are other Currents near the Shores 


of ſeveral Countries, but not yet accurately enough 
obſerved or deſcribed, CN 


YOL FT. T SEN + 
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PROPOSITION XXIX. 


To theſe perpetual Currents may be referred ſuch a; 
are made by large Rivers, where they exonerate 
themſelves into the Sea. 
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AT the Shore of Loango, ten or twelve Dutch 
Miles from Congo in Africa, there is a ſtrong Cur. 
rent from the Land towards the Weſt ; becauſe 
of the many vaſt Rivers, (of which the Zaire i; 
the greateſt) which fall headlong into the Sea, 
and repel the Water; being helped by the general 
Motion. Therefore it requires ſome Days before 
Ships can come up to theſe Shores, tho* but a 10 
Dutch Mile or two from them. ou 
SO at the Iſland of Lamton, upon the Coaſt of 
China, the Sea moves from the Shore to the eaſt. 
ward, contrary to the general Motion, which s N 
from the Eaſt to China. This Current is cauſed Wt 


by the ſtrong Efflux of the great River Thoncoa be⸗ 
[or Ta] and is not obſerved out at Sea any further (7 
than the Baſbee Iſlands. +: 


THUS far concerning the conſtant Currents; 
we ſhall add ſomewhat about thoſe that are ſtated 
or anniverſary, Lo 


PROPOSITION XXX. 


There is a great variety of ſhifting Currents which di 
not laſt, but return at certain Periods ; and tt & 
do moſt of them depend upon, and follow, the a 7 
aiverſary Winds, or Monſoons, which by blown : 
in one Place may cauſe a Current in another, 


AT Java, in the Streights of Sunda, when the 


Monſoons blow from the Weſt, viz. in the Mor 
iÞ 


. 
by 1 


ly 
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of May, the Currents ſet to the eaſtward, contrary 


to the general Motion (z). 
ALSO between the Iſland of Celebes and Ma- 


dura, when the weltern Monſoons ſet, viz. in De- 


£ cember, January, and February (or when the Winds 
plow from the North-Weſt or between the North 
F and Weſt), the Currents ſer to the South-Eaſt, or 
between the South and Eaſt. 


AT Ceylon from the middle of March to Oftober 


the Currents ſet to the ſouthward, and in the other 


Part of the Vear to the nn becauſe at this 
Time the ſouthern Monſoons ſet, and at the other 


the northern. 


BETWEEN Cochin. China and Malacca when 


the weſtern Monſoons blow, viz. from April to 


4% the Currents ſet eaſtward, againſt the ge- 
neral Motion: but the reſt of the Year ſet welſt- 
ward; the Monſoon conſpiring with the general 
Motion. They run ſo ſtrongly in theſe Seas, that 
3 Sailors here ſuppoſe the Waves to 


| © againſt ſome Rocks. 


SO for ſome Months after the fifteenth of Fe- 


e the Currents ſet from the Maldivies towards 


India, on the Eaſt, againſt the general Motion of 
mne Sea. 
ON the Shore of China and Cambodia, in the 
Monchs of October, November, and December, the 


| | urrents ſet to the North-Weſt, and from January 


the South-Weſt, when they run with ſuch 2 
wift Motion bur the Shoals of Parcel, that it 


1 ems ſwifter than that of an Arrow. 


10 1) Theſe Currents conſtant- Chas. xxi. below; from whence 
follow the Winds and ſet to may be formed a better Judg- 


Te ſame point the Monſoon or ment of the Time of the getting 


| Frade Wind does, out at Sea. of theſe Currents than from 
e an accurate Hiſtory of theſe what our Author delivers in 
N ote {a } upon Pros IT. of this Propoſition. 


T 2 AT 


tho' the Monſoons are ſhifting, yet the Currents 


The Gyrations of the Sea, which we call Vortices, t 5 
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AT Pulo Condore upon the Coaſt of [Cambodia] 


ſet ſtrongly towards the Eaſt, even when they blow 
to a contrary Point. | 
ALONG the Coaſts of the Bay of Bengal, az 
far as the Cape [ Romania] at the extream Point of 
Malacca, the Current runs ſouthward in November 
and December. | 
WHEN the Monſoons blow from China to 
Malacca, the Sea runs ſwiftly from Pulo Camti to 
Pulo Condore, on the Coaſt of Cambodia. 
THERE are ſeveral other Examples to be 
found in Sailors Journals; tho' leſs accurately 
Iven. z 
IN the Bay of Sans Bras, not far from the Cap: 
of Good-Hope, there is a Current particularly . 
markable, by which the Sea always runs from Eat c 
to Weſt to the Landward; and the more vehe. 
mently the more the Winds oppoſe it from the o-? 
poſite Point. The Cauſe is no doubt owing viſt 
ſome adjacent Shore which is higher than this. 


PROPOSITION XXXI. 


Whirlpools, are of three Kinds. 


SOME Whirlpools only turn the Water in 
Round; others at Times abſorb, and emit or vo, 
mit it up; and ſome again ſuck it in, but do ne 
caſt it out. And doubtleſs there is a fourth KH 
ſomewhere in the Chanel of the Sea, which ma 
throw out Water but takes none in. I do 91 
remember any ſuch to be recorded by Author} 
only upon the dry Land there are ſeveral obſe 
ved. The Dutch Mariners call theſe Whirlpoa f 72 
Maelſtroom. EE oo 
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THERE are but very few of theſe, at leaſt, 
that have been taken Notice of. 

BETWEEN Negropont and Greece there is a 
famous Whirlpool; called the Euripus, much talk- 
ed of becauſe of the fabulous Story of Ariſtotle's 
dying there (o). Scaliger endeavours to explain it 
thus. It is not much amiſs (fays he) to ſuppoſe 
the Water, received into the Caverns, in the Cliffs 
of the Rocks below, iſſueth from thence ; for by 
the continual running in of the Water the little 


rocky Bays are filled, and being full, they emit 
what they received, thro* winding and ſubterraneous 
3 Paſſages ; whoſe Capacity is ſuch, that they pour 
out the Water for ſo many Hours, 
| Tides are now obſtructed or repelled, and a little 
after forwarded or helped. But any one may per- 
ceive the inſufficiency of this Cauſe, 


whereby the 


THE Maelſtroom on the Coaſt of Norway, is 


the ſwifteſt and largeſt known Vortex; for it is ſaid 
co be thirteen Duich Miles in Circuit; in the mid- 
dle of which there is a Rock, which the People 
thereabouts call the Mouſe. 
ſix Hours, ſucks in whatever approaches it, or 


This Whirlpool, for 


comes nigh it; not only Water, but Whales, load- 
eld Ships, and other Things; and in as many Hours 
diſgorges them all again, with a hideous Noiſe, 


the Euripus is regular, and ten 
or ſeven 


the Euripus fix 
CGulphs, wherein the Water 
ſhuts itſelf up to iſſue from 
I thence as often as it enters there; 
fand the Situation of theſe 
oulphs perhaps contributes to 
his ſudden Flux and Reflux, of 
Prhich the Moon ſeems to be 
he priacipal Cauſe. 

Hereare twenty Days ofeach 
on in which the Courſe of 


74 


in which it is irregular, vi. five 
Days before and after the New 
and Full Moon, in which there 
are nine or ten Changes of the 
Courſe of the Water every Day: 
and in each of theſe Changes the 
Water flows about a Foot, and 
ebbs back again. The Phæno- 
menon is very wonderful, and 
it's Cauſe dubious. See Philoſ. 

Tranſ. Ne 71. Pag. 215. | 


Violence, 
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Violence, and whirling round of the Water. The 
Cauſe 1s latent. 

BETWEEN Normandy in France, and Eny. 
land, there is a Whirlpit, towards which Ships are 
drawn with an incredible Celerity; but when they 
come near the middle of the Swallow, they are, 
with the ſame Force, thrown out again, 


PROPOSITION XXXI. 


The concuſſion or trembling of the Sea proceeds from «a © 
certain Spirit, which agitates not only the Earth, 
but alſo the very Water, and cauſes it to bubble. 


rr 
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IN the Bay of Biſcay, not far from Bayonne, ther 
is a Place, called by the Inhabitants Cape-Breton, © 
where the Sea ſometimes grows ſo turgid, without 
the leaſt Wind, that the adjoining Shore ſeems 0 
be in danger of being overflowed ; and on a fud-ſ- 
den grows calm again. There is the like raging 
ina Lake in Scotland, called Loch Loumond, which 
is alſo cauſed by a ſubterraneous Spirit. 5 

THE Portugueſe, about the Year 1523, obſer © 
ved a Percuſſion of the Water in the Sea of Can 
baya. In the greateſt Calm, when there was na, 
the leaſt Breath of Wind (as Maffeus relates) tie 
Waves on a ſudden began to ſwell up from th 
Bottom; and immediately the Ships ſeemed to nod, 
as it were to one another; then their Joints crack: 
ed, and their Sides and Bottoms gave way. Ti * 
Sailors, being ſtruck with a ſudden Fear, anf, 
thinking the Fleet had run upon Quickſands, wer! 
in the greateſt Confuſion: Some began to ſounlf : 
with the Lead, others to pump, but they that wer! 
more wary bethought themſelves of eſcaping, aud 
laid hold of Barrels to ſwim upon: but it was , 
terwards found to be an Earthquake, which beg 
put them into that Conſternation at Sea, * 1 
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PROPOSITION XXXIII. 


F Why the Pacific Sea 15 more fill and calm, and with- 
out high Waves; and why it is eaſily agitated by 
the Winds, 


IHE Cauſe, no doubt, is, that it's Motion to 
the Weſt, is not obſtructed by the Lee-Shores ; as 
it is in the Allantic, 
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CHAP. XV. 


Of Lakes, Ponds, and Moraſſes or Bogs. 


PROPOSITION I. 
Definition. 


LAKE is a Collection of Waters contained 

in ſome Cavity in an inland Place, of a 

large Extent, and every where ſurrounded with 
Land, having no Communication with the Ocean, 

PONDS are little Lakes, which neither re- 
ceive nor emit Rivers. Some Geographers, or 
learned Men, may perhaps define them otherwiſe, 
but it is no great Matter ; we ſhall not ſtand to 
argue about Words: what we have done is to the 
beſt of our Judgment, 

A Moraſs, or Bog, 1s an inland ſtanding Wa- 
ter, having Earth raiſed and appearing above i 
here and there, or even Earth, or hs mixed 
with 1 it. 


PROPOSIFION II. 
| Lakes are of four Kinds, 


1. SOME neither receive nor ſend forth Ri- ij 
vers; and if ſuch are ſmall, we call them Ponds; Þþ ! 


but if large, and of a vaſt Extent, they acquire Þ Ri 


the N 3 
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the Name of Lakes. 2. Some again emit Rivers, 
but receive none. 3. Others receive Rivers, but 
have no Evacuation. 4. Others again, both re- 
ceive and emit Rivers: of theſe ſome emit more 
Water than they receive, ſome leſs, and others an 
| Equality. Again ſome ſend out their Rivers al- 
moſt in a ſtreight Line with thoſe they receive, 
| others diſcharge them other Ways, or towards 
other Points, Likewiſe ſome receive more Rivers 
than they ſend out, others not ſo many, and ſome 
an equal Number. 


3 
i 
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PFROPOSFITIFON: HE 


Jo explain the Origin, and Continuance, of thoſe 


by Lakes that neither receive nor emit Rivers. 

N 8 SOME of theſe are large, others of a moderate 
bigneſs, and ſome but ſmall. Of the two laſt ſome 
are always full of Water; others are dried up in 
Summer, and when it is conſtantly fair Weather; 
both theſe Sorts are called Ponds. As to thoſe 
that are dried up, it is eaſy to ſhew their Origin, 
> viz, abundance of Rain, which gathers and ſtag- 
nates in ſome Cavity, or depreſſed Place. For if 
any Pit be ſituated in the middle of a deſcending 
Ground, the Rain- Water every way drains thither, 
and makes a Pond. 

KF THERE are ſeveral ſuch Ponds as theſe in 
India, made by the Induſtry of the Natives, of 
> which ſome are a Mile, and ſome two in Circuit; 
they are ſurrounded with a ſtone-Wall, and are 
filled in the rainy Months, to ſupply the Inhabj- 
tants, in the dry Seaſons, who live a great Way 
from Springs or Rivers. 

|} IN like manner Pools or Ponds are made by the 
Inundation of the Sea, or the Overflowing of the 


{2 Rivers, 
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THUS the Nile and the Niger, the one water- 
ing Negroland, the other Egypt, when they over. 
flow their Banks and are decreaſed, they leave their 
Water in ſeveral Ponds; which the Inhabitants 
fence and fortify to preſerve the Water *till ſuch 
times as they have occaſion for it. By this means 
in Muſcovy, Finland, and Lapland, in the Spring, 
Summer, and Autumn, they have many little 
Lakes, which are generated partly by the Rains, 
and partly by the melting of the Ice and Snow, 

BU T tho”! ſome of theſe Ponds may happen to be 
dried up in Summer, or when it hath not rained for 

a a long Time; yet we are not thence to conclude, 
that they are wholly ſupplied with Rain-Water ; 
tor they may be dried up, tho? there are Sources, 
or Springs, in the Bottom, which perhaps, are ſo 
little that the Heat of the Sun, in Summer, dil- 
ſipates the Water, and turns it into Vapour. 

AS to thoſe that admit no Rivers, and yet are 
not dried up, they may wholly proceed from Rain 
if their Chanels are deep and capacious, and in 
which ſo much Rain-Water may be contained, 
that the Heat of the Sun cannot conſume the whole 
before more Rain fall to repleniſh them ; tho? it 
is very likely, that many of theſe are ſupplied 
by Sources under Ground, which continually e- 
mit as much Water as is exhaled ; eſpecially thoſe 
Lakes that are found upon the Summits of Moun- 
tains, as upon Bructerus, Cenis, &c. Some of them 

| have perhaps been left, at firſt, by an Inunda- 

| tion, and are continually ſupplied and kept up 

i by Rain-Water: And we need not doubt but 

that thoſe Salt-Water Lakes, or Ponds, that are 
found near the Sea, were made at firſt by the In- 
undation, or Immiſſion, of the Sea-Water, fome 

1 way or other; as the Lake of Harlem, and others 

in Holland. There are alſo ſeveral ſalt Lakes in 


Peru. 
THERE 


T. f CT Sg 
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THERE is but a ſmall number of theſe Lakes 
to be found. Some little ones are obſerved in 
Muſcovy and Finland, the Lake Locaſda in ¶ Epirus, 
the Lake Buſaranda, in Amaſia; one in Carniola, 
called the Zirchmizer Sea; a round one in China; 
another called Hila in Cochin-China ; one in Zan- 
haga in Africa ; two in Mexico, in America, the one 
of them ſeven Leagues long, and the other near as 
big. All theſe are but ſmall ones, except that in 
China, which is of a moderate Bigneſs. 

BUT the only one great Lake in the whole 
Earth of this ſort is the Lake Parime in America, 
lying directly under the Equator. It is in length 
from Eaſt to Weſt, about three hundred and five 
German Miles, and, in the broadeſt Place, one 
hundred Miles over, or thereabouts; ſo that it 
may be compared with, if it do not exceed, any 
Lake in the World for magnitude ; yet it neither 
receives, nor emits any Rivers. It may reaſonably 
be doubted how this Lake was produced, whether 
by ſome former Inundation of the Ocean, or by 
ſubterraneous Springs and Sources? And whether 
it is fed and kept up by Rain-Water, or the like? 
It ſeems probable that there are Springs in the 
Bottom which ſupply it with as much Water as 
is daily evaporated by the Heat of the Sun. For 
Lakes ſeem to have the ſame Origin as Rivers, 
only they differ in the Situation of their Springs, 
and the quantity of their ſpringing Water. For 
if a Spring be ſurrounded with riſing Ground, and 
run into a deep and broad Chanel, and alſo ſend 
forth but a ſmall quantity of Water, it doth not 
run, but is evaporated as faſt as it ſprings. There 
is no Difference therefore, in the main, between 

Springs, Lakes, and Rivers, only in ſome Circum- 
ſtances ; and there are found ſeveral Springs which 
do not emit Water; but ſuch are more properly 
called Wells. 

P O- 
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PROPOSITION IV. 
To explain the Origin and Supply of ſuch Lakes as 


emit Rivers but receive none. | 


THERE is an infinite Number of theſe Lakes, : 
and very many Rivers flow from ſuch, as out of 
Ciſterns; eſpecially thoſe that have their Riſe in i 
Muſcovy, Finland, Lapland, Sc. where their Springs | 
being ſituated low in the middle of a hollow Place, 
firſt fill the Cavity and make it a Lake, which be- 
ing not capacious enough to hold all the Water, | 
it overflows the adjacent Places and forms a River. 1 |} 
And we need not doubt but ſuch Lakes have their ſ \, 
Rite and Maintenance from Springs at the Botton,  « 
whether they be real Fountains, or apparent ones, 
viz. Water brought thither by ſubterraneous Paſ- 1 v 
fages from ſome other Places; which laſt is more 
likely in ſome Lakes that immediately produce vaſt | o 
Rivers. 55 —_ 

OF ſuch ſmall Lakes as thefe there are, as! 
faid before, a great Number; as the Wolga at the 
Head of the River Wolga; the Lake Odium, at the 7 
Head of the Tanais; the Adac, from whence one 
of the Branches of the River Tigris flows; the Ozero ſ 
for White Lake] in Muſcovy, that gives Source to 
the River Shack/na, which is poured into the Wolga,, 
and many more little ones; we ſhall here only Þ © 
reckon ſome of the larger ſort that are more re- Þ 1 
markable. = 
1. THE great Lake Chaamay in the Latitude] } © 
of thirty one Degrees North, not far from India, I 
to the eaſtward of the River Ganges. Out of this | | 
Lake flow four very large Rivers, which water and | ? 
tertilize the Countries of Siam, Pegu, &c. wiz. the? 
Menan, the Aſa, the Caipoumo, and the K - 
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Some Maps exhibit a {mall River that runs into 
this Lake. 

2. THE Lake [Singhay] upon the Eaſt Border 
of China, ſends out a great River [ſouthward,] which 
= joined to another enters China. 

. THE Lake Titicaca, in [ Los Charcas] a Pro- 
. in South America, is eighty Leagues in Cir- 
cuit, and emits a large River, which is terminated 


in another ſmall Lake, and is no more ſeen. There 


are ſeveral Towns and Villages diſcovered about 
this Lake. 

4. THE Lake Nicaragua, in a Province of 
the ſame Name, in America, is only four German 
Miles from the Pacific, or South, Sea, and above 
one hundred from the Atlantic, into which it is 
diſcharged at broad Flood - Gates. 

. THE Lake Frontena, in Canada, out or 
which iſſues the River of St Lawrence. 

6. THE Lake Annibi, in Aſia, in the Lande 
of ſixty one Degrees. 


EFROPOSITEIIONYE 


To explain the Riſe and Maintenance of thoſe Lakes 
which receive Rivers, but emit none 


IT is manifeſt that theſe Lakes were at firſt 


formed, and are ſtill ſupplied and fed by the Rivers 
Wjhich they receive, or which diſburden themſelves 
into them. For when Rivers in their Courſe meet 
with a broad Plat of low Ground, they are there 
collected, and form a Lake; which (if the Soil be 


light, and porous to tranſmit the Water to the ad- 
Jacent Fields, or if there be a ſubterraneous Re- 
cepracle, or, which is moſt likely, if the Water 
work it's way under Ground) never-overflows but 


- Wo inſenſibly, one way or another, as much 


ater as it receives. 
THERE 


— 


3 
D rH... 
— 
— = — - r S I OE by * 
r KS — 
IS M — 5 * 
— * — 2 4 r : a * —— = << 


- 2 I» _ 
y ono gee * $ 
- b — „ * — 


14 
1 
4 


— —— 


#1 
þ- 
(3k 
1:8 
1 
4 it 
7 bo 1 
410 
% " 
4 
4 
. * 
o Is FT 
1 
{#4 
» i; 
4 
5 
A 
rf 
[4 
11 
* 
3.9 
7 * 
* 
{4 
11 
N 
in 
INN. 
0 
1 


286 The Abfolute Part Sz r. IV. 


THERE are not many of theſe Lakes taken 
Notice of. | 

1. IN the foregoing Propoſition we obſerved 
that the Lake ¶ Titicaca] diſcharges a River into a 
ſmaller called Paria, which therefore may be re- 
ferred to this Claſs, viz. to ſuch as receive Rivers 
but emit none. | 

2. THE Lake Aſpbaltites, which is alſo called 
the Dead Sea, receives the River Fordan, but e- 
mits none. It's length, from North to South, is 
ſeventy German Miles, and it's breadth five, as 
ſome make it. 

3. THERE is one in the leſſer Aſia. 

4. THERE isa ſmall one in Macedonia, cal- 
led Janna, which receives two little Rivers. 

5. THE Lake of Geneva. 

6. ONE in Perſia near Calgiſtan. 

7. THE Lake Soran, in Muſcovy, receives 
two ſmall Rivers. 

8. THE River Ghir, in Africa, is reported, 
by Leo Africanus, to loſe itſelf in a Lake, and 
ſome Maps ſo repreſent it; but others join it to 
Nubia. | 


PROPOSITION VI. 


To explain the Origin of theſe Lakes that both receive 
and emit Rivers, 


a Y 4 * . 1 a 2 3 


THEY are of three kinds, as was ſaid be- 
fore in Propoſition 2. and either emit more Water 
than they receive, or an equal quantity, or leſs, 
If they emit more, it is evident they have ſome 
hidden Springs in the Bottom : If leſs, the Earth 
is either ſpongy, or there are ſubterraneous Aque- 
ducts, whereby the Water is conveyed under 
Ground: If an equal quantity, it is a Sign that 
1 | there are neither Springs nor Swallows at the Bot- 
1 tom, 
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tom. Their Origins therefore are partly explained 
in Propoſition 4, that is, are owing to a low Ground 
where there happens to be Springs, and into which 
Plenty of Rain- Water 1. drained... - -- | 

SUCH as are generated by the Influx of one 
River, and afford a Paſſage for it in at one Side, 
and out at another, are found in many Places. 
Thus the Niger makes three Lakes in it's Courſe, 
and runs upon the Side of another. The Nile makes 
ſeveral more Lakes than are ſhewed in our com- 
mon Maps. The River Duina at leaſts runs thro? 
fix, or ſeven, Lakes. And there are ſome Rivers 
in Muſcovy and Finland, that make, as may be 
ſeen in our large Maps, at leaſt ſixteen Lakes be- 
fore they exonerate themſelves into the Sea, We 
ſhall only here enumerate ſuch as produce other 
Rivers than thoſe they receive, | | 

1. THE Zaire, a Lake, or Morals, in the 
Foreland of Africa, lies between the ſecond and 
ninth Degree of South Latitude, and therefore 
is about one hundred and five German Miles long. 
In the middle of it there is an Iſland (beſides ſeve- 
ral ſmall ones) ſo large and populous, that the 
Inhabitants can raiſe an Army of Thirty thouſand 
Men. This Ifland almoſt divides the Lake into 
two Parts, which have each a peculiar Name; 
that to the ſouthward is called Zambre. Out of 
this Lake flow three large Rivers, the Nile, [or 
rather the Zeebe] the Coanza, and the Zaire (a). 
There are ſome ſmall Rivers that run into it ; 


(a) © Our Author, according © Deſcription may be more a- 
to the Opinion of the Geo- greeable to the modern Diſ- 
* graphers of his Time, maketh coveries of the Portugueſe Fe- 
* the Nile to flow out of this © fuits. A more juſt and mo- 
Lake; but here (and in other dern account of the Riſe and 
* Places) we have taken the Li- Courſe of the Nile is given in 
* berty to alter the Text (tho'* the Note (g) upon Prop. 20. 
* 25 little as poſſible) that the Chap. xvi. 
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but theſe do not ſeem able to ſupply even the Lake 
itſelf with Water, and therefore doubtleſs there are 
Springs at the Bottom; tho? the Inundation of the 
Rivers is owing, to the great quantities of Rain that 
fall in the wer Seaſons. 

2. THE Lake Zaflan, not far from Zaire, lies 
between the third and ninth Degree of South 
Lalitude; and therefore is about ninety Germay 
Miles in length. It receives and emits ſome ſmall 
Rivers. 

6 THEE PE Zachaf, not far from Zaire, to- 
wards the Cape of Good-Hope, emits a River, 
which being joined to others, is called S/ Efprit, 
or Delagoa. 

4. THE Lake Aguilunda receives a Branch of 
the Zaire, and pours many Rivers into the King. 
dom of Congo. 

3. THE Lake Onega, in Finland, lies between | 
ſixty two and ſixty four Degrees of Latitude, and © 
is about twenty five German Miles long, but fcarce tt 
half ſo broad. It receives ſeveral conſiderable Ri- .. 
vers from other ſmall Lakes, and diſcharges one, t! 
called the Sueri, into the Lake Ladoga. =O 

6. THE Lake Ladoga is about thirty Germa i a 
Miles long, and fifteen broad; it receives the Rive I I 
Sueri, out of the Lake Onega, and other leſſer ons I Ar 
from other Places; alſo a conſiderable one from tie 
famous Lake Ilmen in Muſcovy, It diſcharges one the 
River into the Gulph of Finland. 4 

- [THE White Lake] or Ozero, receives ſom: t 
Call Rivers, and diſcharges the River Shackjuſt t 
which falls into the Wolga. F 
8. THE Lake or Moraſs called [ Enare Tri] 
in Lapland, is about forty German Miles long, and! 
fifteen broad. It receives the River Avila, and! 
ſends one called [ Paefreka] into the Sea of Lapland, | bar 

9. THE Lake Na in Finland] is thirty G. 
man Miles long, and half as broad. It _ ö 1 

ana! 
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Iſland in the middle like the Zaire, and receives 
a River which paſſeth thro* ſeveral Lakes, and 
diſcharges a large one into the Bothnic Bay. There 
are ſeveral other Lakes in Muſcovy, Finland, and 
Nor way. 

10, IN China there are four remarkable Lakes 
that receive Rivers, and diſcharge others, various 
Ways. | 
5 1 IN Braſil there is a great Lake, with ma- 
my Iſlands in it, called Aarryes, which diſcharges 
the Rio de la Plata, and the River Miary. 


PROPOSITION VII. 


| ; Moſt Lakes are filled with freſh Water, only a few 
S' have ſalt or Sea-Water in them, 
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KF THOSE that are produced by Rain or Rivers, 
wor ſuch as are remote from the Sea, and are fed by 
their own proper Springs, for the moſt part con- 
tain ſweet Water: but ſuch as were formed by 
the Inundation of the Sea, or are ſupplied with 
| © Sea-Water, by ſome ſubterraneous Meatus, or have 
falt Springs at the Bottom, produce ſalt Water. 
Thus the Lake of Harlem, and others in Holland, 
are ſalt; and taſte like Sea-Water. There is a ſalt 
Lake alſo in Madagaſcar, and another in Peru; 
there is one in Cuba, about two Leagues in Cir- 
cCuit, ſituated not far from the Sea, which tho? 
it receives ſome freſh Water Rivers, and breeds 


* 


9 

u! Fich and Tortoiſes, yet is ſalt. The Lake Aſpbal- 
files, tho? it ſwallows the ſweet Water of the Ri- 

ver Jordan, yet is not ſweet itſelf, but exhales ſuch 

na] A poiſonous and ſtinking Vapour that the Fields 

na Fhereabouts, for half a Mile round, are rendered 

. barren. | 

ay __ | 
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PROPOSITION VIII. 


To determine whether the Caſpian Sea be a Lake o, | 
a Bay of the Ocean, 3 


SOME will have it to be properly called a Sea; 
as a Sea, properly ſpeaking, is an extended Part of 
the Ocean, or is joined to it by a continued Tra 
of Waters. But they will have it to be joined to 
the Ocean by ſome ſubterraneous Intercourſe. Some 
indeed of the Antients wrote, that it was joined 
by an open Streight, to the Indian Ocean; others, ſÞ © 
to the northern Ocean; but both were deceived, Þ 
as we are well aſſured by Experience. Whether 
there be ſubterraneous Intercourſes we do nt 
know; only there ſeem to be ſuch, becauſe ſo mam 
and ſo large Rivers exonerate themſelves into i, 
and are conſtantly pouring in their Waters, where 
by, in proceſs of Time, the Chanel would be fil. 
led and run over, unleſs there were ſubterraneou : 
Fiſſures and Meatus's, thro* which it might ev 
cuate it's ſuperfluous Waters into the Ocean (b). Bu 
others think theſe Waters are diſtributed among, 
the adjacent Mountains, and ſupply them wit © 
that vaſt number of Springs which is obſerved her 
abouts. Scaliger and others were of Opinion, tha 
this Caſpian Sea runs under Ground into the EA 
Sea, but he gives no Reaſon for it; this may b, 
ſaid, that the Euxine Sea is continually diſgorginÞ 1 
a large quantity of Water thro' the Boſphorulp 7 
and ſome think this is more Water than the Rive? 
pour into it; therefore it may perhaps receive i 


. 


IE Ig 


% By what means the Ca/- flowing into it; is diſcuſkip | 
pian Sea (and all others) loſe in the Note (4) upon Prop, , 
as much Water daily, as they Chap. xiii. which /ee. 5 
receive from the many Rivers 


fronf 4 


N CH AP. 15. of Univerſal Geography. 291 


from the Caſpian Sea. It ſeems to me to have no 


Communication any way with the Ocean, and 
therefore ought rather to be called a Lake, than a 


Sea. How it came at firſt is another Queſtion. 
Some avouch that there are found ſeveral Moun- 
' tains of Salt in the Bottom, whereby it hath ac- 


quired ſuch a Degree of Saltneſs; and that it is re- 


| \ pleniſhed by the many Rivers that exonerate them- 
ſelves into it. But it ſeems more feaſible, (tho? 
| theſe Rivers may contribute to it's Repletion) that 


CR e 


a; o 


this Sea hath, a great many Ages ago, been joined 


to the Ocean, and that it's Streights, by ſome 


| 4 
3 


| > haps by interjacent Iſlands which gained upon the 
1 
after. And very likely, by the ſame Cauſe, the 
Euxine Sea may, ſome time or other, become a 


means or other, were filled up and ſtopped, per- 


Shores, in a manner which we ſhall explain here- 


| Lake; the Boſphorus being filled up or obſtructed, 


PROPOSITION IX. 
To make a Lake in any Place, if it be poſſible, 


THIS may be done if there be a River near, 


| 4 Ir a Spring upon the Place, and if the Place itſelf 


be depreſſed; tho' ſmall Lakes may be made upon 


te very tops of the Mountains. Firſt the Place 
is to be hollowed, and dug to ſuch a Depth and 
Extent as we deſire, and the Sides are to be forti- 


Fd with Wood- Work, if we ſee occaſion. Then 
Chanel is to be made, by which the River is to 


e let in; but if there be a Spring upon the ſpot, 


ere is no occaſion for ſuch a Chanel. 
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PROPOSITION X. F 

To drain a Lake, | ö 

THIS may be done two Ways; 1. If the bot. 5 
tom of the Lake be a little higher, or almoſt of tie | 


ſame Altitude with the adjacent Places, dig a Cha-. 
nel, and let out the Water; and by throwing in 
Heaps of Earth, together with the Heat of the 
Sun, it will in a ſhort time be left dry. . 

2. IF the bottom of the Lake be lower than tie 
adjacent Ground, it is to be firſt ſurrounded wih 
a Ditch, leaving here and there ſome Canals, « Þ © | 
Apertures, in it; to theſe apply Water-Enginas * « 
and work out the Water; then cover the Ground! ! 
with Dung, and ſow in it ſuch Seeds as are of: ! 

uick Growth, viz. Muſtard-ſeed, Coleworts, and 
the like. The Dutch are very expert at drainig 7 
Lakes by this Method; and often convert them ino { 
fruitful Meadow- Ground. At this time they 2 
conſulting how to drain the Lake of Harlem, andi 
do not doubt but it will be, ſome time or other, a-Þ 7 
tempted 3 becauſe this Lake covers much Ground * 
which by draining would be of great Uſe to the lu 
habitants. 4 


PROPOSITION XI. 


Moraſſes, or Leaches, are of two ſorts; ſome a © 
o0zy and conſiſt of Earth and Water mixed togeti'Þ 7 
fo as not to bear the Footſteps of Men: others of Þ 
Ponds, or ſcanty Collections of Water, interſpeijip * By 
here and there with ſmall Spots of Land. 4 


THOSE. of the former kind neither rece" 1 
nor emit Rivers, we call them Sleughs or Hag 


there are many in Holland, In Brabant there b. 
lay 2 
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large one called Peel-mar/h, There are alſo ſeveral 
in Meſtphalia of both Sorts. Thoſe of the later 


Moraſſes of Tanais. in Muſcovy, and of the Nile. 


” There are ſeveral of theſe in the Province of Savo- 
sax in Finland, which cover vaſt Tracts of Ground; 
|: alſo thoſe {called Enare. Treſe] in Lapland; the 
| Marſhes of Chelours in Africa, the Moraſſes thro” 


' which the Euphrates runs in Chaldea, c. ſuch as 


ttheſe are alſo found in Woods and heathy Deſarts, 
and are made by the Rain-water gathered into hol- 
ow Places, whereby the Earth is ſoaked and moi- 
ſtened, and the Rays of the Sun are hindered from 


drying it up, by the Leaves of the Trees and the 


| | Heath. Theſe are found chiefly in Germany and 


Muſcovy. | 

THE narrower ſmall Lakes, like the larger Sort, 
do ſome of them both receive and emit Rivers ; 
ſome only receive, others only emit, and the reſt 


neither receive nor emit any. 


THE firſt fort are formed and fed, partly by 
Springs under Ground, and partly by Rain-water 
which ſtagnates for want of a Chanel to carry it off. 
Of this ſort there are many in Muſcovy and Finland, 
The ſecond fort are generated from ſmall Springs, 


and are fed by them and Rain-water. 
*# ARISTOTLE calls the Sea of A{zotis a 


Lake, which is truly ſo. 


| PROPOSITION XII. 
| Bogs contain a ſulphureous, bituminous, and fat, Earth, 


THIS is apparent from the black Colour of the 


J Torf that is got out of them, which eaſily takes 


fire, (as in Holland and other Places) by reaſon 
| - this ſort of Matter is contained both in the Rain 
3 U 3 and 


kind are chiefly found at the Heads of Rivers, 
wVhence ſome call theſe Heads Moraſſes; as the 
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* and in the Ground, where theſe Lakes are ſitu- 
iti ated. But all Bogs have not that ſort of Earth: 
I and where the Ground is hard and rocky we fe]. 
* dom find any Lakes; and therefore moſt part of 
F them contain a ſoft ſpongy and ſulphureous fort of 
Earth, 


PROPOSITION XIII. 
To drain, or dry up, a Bog. 


T H O' ſome Bogs are of a great Depth, yet 
no more is required than to drain them to a certain 
level, which may be done ſeveral ways; 1. By 
making a Chanel to carry off the Water. 2. B35 
throwing in plenty of dry Earth, when they are al. 
moſt dried up by the Heat of the Sun. 3. By ſet. Þ 1. 

' ting their Surfaces on Fire. 4. By turning the 
5 Water that feeds them, another way. of 
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= CHAP. XVI. 
Of RIVERS in general. 
! PROPOSITION I. 


| This Propoſition contains ſome neceſſary Definitions. 


HS RIVER is a Flux of Water continued 
B thro? a long narrow Chanel, from one part 
: of the Earth to another. The Chanel 1s a Cavity, 
or hollow Place, made lower than the Banks, for 
the Water to run in. 

2. A Brook is a little River, which is neither 
broad nor deep enough to carry a ſmall Ship of 
| Burden. A Navigable River is capable of carrying 
all forts of Ships, great and ſmall ; but theſe and 
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the other ſort are generally called great and ſma!l | fl 
Rivers, according as they are in bigneſs. A Ter- "Wa | 


rent is a violent Flux of Water from the top of a 
Mountain. 
3. A Confluence, Concurrence, or Conflux, is a 
Place where two Rivers meet. 
4. BRANCHES of Rivers are the Brooks 
Hat run into them, and mix with them; or when 
3 River is divided and runs in two Chanels, they 
re called it's Arms or Branches, Where the River 
$ thus divided, it is called the Place of Parting or . 
Pivarication. 


94 3. 


ceſſinſ ? 
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5. A Spring is the Place where running Water 4 
ſprings out of the Ground. A Well is where te 
Water riſes and runs not forward, but is kept upon 
the Spot. : 
PROFUSITION IL F- 
Torrents and Brooks are ſometimes generated fron 
Plenty of Rain and melted Snow. b 
IN thc elevated or mountainous Parts of the 
Earth, there are found many Receptacles, ſmall 
. Lakes, and Ponds. And when the Kain is poured Þ 
5 into theſe, or the melted Snow, in ſuch Quantity, Þ 
5 that they are not large enough to contain it, they 
'* overflow and diſcharge the ſuperfluous Water into 
1 the under-Jand Places. This being done ever 
L | Year, the Water in time makes itſelf a Chanel 
i (tho! it ſometimes flows without any certain Cha © 
il | | nel). Thus a great many Torrents and Brook, 
being fed only by Rain, or Snow melted from of Þ : 
Wl | the Mountains, before they have run their Cour, Þ - 
1 become moderate Rivers; eſpecially if they pro. 
"| ceed from a long Range of Mountains; as thoſe in © : 
1 the Foreland of Africa, India, Peru, Sumatra, G, l 
1 And what is remarkable, ſuch Torrents flow in te 
Wl Day-time only. K 
| | 4 
i PROPOSITION III. | a 
l | E 
| Moſt Rivers have their Riſe from Springs. { 
i 12 
1 T HE great as well as the middle ſized Riverf | 
1 proceed either from a Confluence or Collection of t. 
| Brooks and Rivulets, or flow from Lakes and Mo t. 
Ni rafſes, But no River of conſiderable Magnitud F 
(ſuch as the Elbe, the Rhine, &c.) flows from of tl 
| [ Spring or one Lake, but is augmented by the a 
Ly 
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ceſſion of others, flowing from other Fountains and 
Lakes. The Wolga or Rha receives above two 
hundred Rivers and Brooks, before it exonerates 
itſelf into the Caſpian Sea z and the Danube receives 
no leſs, before it enters the Euxine Sea, 

AND tho' Pliny and Cardan tell us, that no 
Rivers flow into the Nile, yet Experience ſhews 
the contrary 3 as they that have travelled into 
Abyſſinia aſſure us. | 

T HIS Propoſition may be proved by innume- 
rable Exam ples. | 

T HE Springs of Rivers are ſome of them found 
onthe tops of Mountains, and ſome on the Planes; 
and thoſe Rivers that proceed from Lakes, have 
their Fountains (as was ſaid in the laſt Chapter) at 
the bottom, or in the Chanel, of thoſe Lakes that 
produce them, which like Ciſterns contain the effu- 
lion of Water, till in a greater Quantity it be 
poured into it's proper Chanel. Hence ſome Foun- 
tains are covered with Earth or Water, and others 
are open. 

THE Springs of the Rivulets which begin the 
Tanias and the Elbe, are on Planes, to which others 
are afterwards joined. We might here add ſeveral 
Examples, but theſe are ſufficient. | 

CARDAN is of Opinion, that theſe Fountains 
do not flow immediately from the Plane itſelf, but 
are conveyed by ſubterraneous Aqueducts from the 
adjacent Mountains; however, I believe they firſt 
make a Lake or a Moraſs; for the Tauais does not 
: ſeem to flow immediately from a Spring, but from 
2 a Moraſs or ſhallow Lake. 

IH E Springs of moſt Rivers are upon Moun- 
'F tains, as thoſe of the Rhine, the Po, the Danube, 
2 the Niger, Sc. 

f SEVERAL flow from Lakes, as the Nile, 
the Wolga, and the great River of St Lawrence in 
Canada, | | 


A great 
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A great River may happen to flow from one 
Spring, if the Spring itſelf be ſituated high (as moſt 
are) and a great part of the Chanel low, or but a 
little higher than it's mouth; ſo that the Water 
flowing with a ſwift Courſe at firſt, and by degrees 
ſlower, 1s increaſed in the Chanel and becomes a 
large River, becauſe it diſcharges not ſo much Wa- 
ter at it's mouth, as it received from it's Spring 
when it firſt began to flow. | 


PROPOSITION IV. 


Rivers are much augmented by frequent Rains or melied 
Snow, and at particular Times of the Tear, 


IN the Country of Peru and Chili there are ſome 
Rivers ſo ſmall, that they do not flow in the Night- 
time, but only in the Day; becauſe they are ted 
by the Snow upon the Mountains of the Andes, 
which is then melted by the Heat of the Sun, 
There are alſo ſeveral Rivers upon both ſides of 
the extream Parts of Africa, as in Congo, Angola, 
Sc. which are greater by Day than by Night. The 
like are found both in Malabar and Cormandt! in 
India, The Rivers alſo in theſe Places are almoſt 
dried up in Summer, but ſwell and overflow their 
Banks in Winter, or the wet Seaſons. Thus the 
Wolga in May and June is filled with Water, and o- 
ver flows it's Shelves and Iſlands; which at any other 
time of the Year is fo ſhallow, that it ſcarcely at- 
fords a Paſſage for loaded Ships. For the Snows 
being melted at this time of the Year, on the 
Mountains, from whence the Rivulets (being more 


than an hundred) flow into the Wolga, cauſe this 


Inundation. The Nile, the Ganges, the Indus, &c, 
are fo much ſwelled with Rain, or melted Snow, 
that, in like manner, they overflow their Banks. 
But theſe Deluges happen at divers times S the 
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Year, becauſe they proceed from various Cauſes 
and different Places. Thoſe that are ſwelled with 
Rains, are higheſt in Winter; becauſe theſe are 
then more frequent than at other times of the Year ; 
but if they proceed from Snow, which in ſome 
” Places is melted in the Spring, in others in Sum- 
mer, or between both; the Deluges of the Rivers 
happen accordingly, viz. 1n the Spring, Summer, 
Fc. or at any time when the Snow is melted upon 
the Banks of the Rivulets that form theſe Rivers. 
Moreover ſome Rivers, eſpecially the large ones, 
flow from Places at a great Diſtance, where it is 
Summer at the ſame time it is Winter in the Places 
| where they paſs through; and for this Cauſe they 
overflow their Banks at different times of the 
Fear. But moſt of them cauſe an Inundation in 
the Spring, becauſe the Snow 1s then melted in 
moſt Places. We ſhall explain the Cauſe of their 
different Properties in the particular Deſcription of 
| ] each River, 

WE ſhall alſo in the next Chapter treat of that 
remarkable Spring in Jaan, which only flows for 
two Hours every Day. 
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2 PROPOSITION V. 
E To explain the Origin of Springs (a). 


I Is is eaſier to conceive than when it is 
| - propoſed thus; From whence are Rivers generated? 


For 


a) Since by Dr Hally's Cal- be no hard matter, ſeeing there 
2 culation it appears, that the Va- is ſuch an overplus of Water, to 
pours which are drawn up from find enough from thence to ſup- 


the Sea exceed almoſt three 
times the Quantity of Water diſ- 
| * charged into it by Rivers, {as 
: was ſhewn in the Note (& upon 
Ba xiv. Chap. xiii.} it will 


ply Fountains, according to the 
Opinion of the ſame learned 

Gentleman. 
For theſe Vapours being car- 
ried every way by the Wind, ne- 
ceſſarily 
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For when we ſee fuch great Rivers as the Rhine, the 
Elbe, &c. we more ad mire whence they proceed 


| ceſſarily meet with the high 


Ridgesof Mountains that are diſ- 
perſed over various Tracts of the 
Earth: each of which far ſur- 
paſſes the uſual Height to which 
the Aqueous Vapours of them- 
ſelves aſcend, and on the Tops 
of which the Air is ſo cold, and 
rarified, as to retain but a ſmall 
part of thoſe Vapours that ſhall 
be brought thither by the Winds. 


The Vapours meeting with theſe 
more reaſonable than that of 


Ridges of Mountains are there 
compelled by the Stream of the 
Air to mount up with it to their 
Tops, where meeting with more 
rarified Air, they naturally fall 
down in Drops, pervading the 
Crannies and Fiſſures of the 
Earth, and gleeting into the Ca- 
verns of the Hills, the Water 
thereof gathers into the Baſons 
of Stone, or Clay, it finds, which 
being once filled, all the over- 
plus of Water runs over, and, 
where it can find a Paſſage, 
breaks out at the Sides of the 
Hills, and forms Fountains; 
many of theſe, running down 
the Vallies, or Guts, between 
the Ridges of the Hills, and 
coming to unite, from Rivulets 
or Brooks; many of theſe again 
being united into one common 
Chanel, form vaſt large Rivers, 
as the Rhine, or the Danube. 
This Theory of the Cauſe of 
Springs the ſame excellent Per- 
ſon proves by Experience. For 
he ſays, that when he was in 
the Iſland of &? Helena, taking 
Aſtronomical Obſervations in 


the Night-Time, on the Top of 


becauſe 


the Hills about 800 Yards above 
the Sea, he found ſuch a Con- 
denſation of the Vapours, that 


in 7 or 8 Min. Time, tho' there 


was a clear Sky, the Glaſſes of 
the Teleſcopes he uſed were co- 
vered with little Drops, and the 
Paper on which he wrote his 
Obſervations would immedi- 
ately be ſo wet with the Dew 
that it would not bear Ink. 
This Hypotheſis he thinks 


thoſe who derive all Springs 
from the Rain-Waters, which 
yet are perpetual and without 
Dimmution, even when no 
Rain falls for a long Space of 
Time: Or than that which de- 
rives them from a Filtration or 
Percolation of the Sea Waters, 
thro' certain imaginary Tubes 
or Paſſages within the Earth, 
wherein they loſe their Saltneſs, 
This Opinion labours under this 
principal Abſurdity, that the 
greateſt Rivers have their moſ 
copious Fountains fartheſt from 
the Sea, and where ſo great 
quantities of freſh Water cannot 


reaſonably be derived any other : 
way than in Vapour. See Phil. 


Tranſ. No 192. Pag. 468. 
Notwithſtanding 


not the ſame Origin ; but that 


fome proceed from Rain penetr:- Þ I 


ting the Fiſfures ofthe Earth, and 
ſlowly gleeting thro? the Inter- 
ſtices to the Orifices of Springs; 


and others, eſpecially thoſe that , 


are falt, and placed near the Sea 


Shore, take their Riſe from th Þ 4 
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| ſon, when no Rain has 
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pecauſe of the Quantity of their Water, than when 
we look upon ſmall Brooks. But we have ſhewed 
in the two laſt Propoſitions, that Rivers proceed 
partly from Rain and melted Snow, and partly 
from Lakes and Concurrences of Brooks and Rivu- 
lets ; and therefore we do not enquire ſo much here 
about the Sources of Rivers, as about the Origin 
and Permanency of Springs. | 

THE Opinions of Naturaliſts and Geographers 
are various about this Matter. | 

1. SOME think that all Rivers and Springs re- 
ceive their Water from Rain, or melted Snow; and 
this they bring for a Reaſon, that Rain and melted 
Snow ſometimes augment Rivers to ſuch a degree, 
that they overflow their Banks, and lay whole 
Countries under Water : But in the Summer Sea- 
fallen for a long Time, 


N * 


Sea Water percolating thro' the 
Sands; but the greateſt part of 
Fountains, eſpecially ſuch as 
break from the ſides of high 
Hills, derive their Waters from 
Vapours, as was ſaid above. 
The learned Dr Mood ward, in 


his Natural Hiſtory of the Earth, 


explains the Origin of Fountains 
otherwiſe. He imagines, that 
there is a great Abyſs, or Promp- 
tuary, of Waters, incloſed in the 
Bowels ofthe Earth, which, com- 


municating with that of the 


Ocean, is continually exhaled 


into Vapours, by the Force of 
aà ſubterraneous Heat which he 


proves by many Arguments to 
be in the interior Parts of the 


b Farth; and that as theſe make 


their way upwards, they pervade 


the Fiſſures, and Intervals of 
the Strata of the Earth, per- 
meating alſo the very Interſtices 


ofthe particles of ſand, earth and 


Stone, till they come near the 
Superficies of the Earth, where 
they are condenſed with cold, 
and come together by Drops, 
which, being collected, break 
out at ſome Aperture or other, 
and form Fountains. But when 
the Heat above the Superficies 
of the Earth, is as intenſe as that 
in the interior Parts thereof, 
it takes the riſing Vapour, where 
it penetrates the Superficies of 
the Earth, and bears it up into 
the Air, or at leaſt diminiſhes 
greatly. | 

They who would ſee this Hy- 
potheſismore accurately explain- 
ed, let them conſult the learned 
Author in his Book: It is enough 
for us only to mention it, ac- 
counting Dr Halls Theory 
much more clear, and built up- 
on a better Foundation. 


Jurin's Appendix. 
the 


Rivers where it ſeldom raineth, as in the inland 


Propoſition, as we obſerved before. And even the 


greater Depth. 
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the great Rivers grow leſs, and the ſmall ones are 
moſtly dried up, becauſe the Chanels of the later 
are too ſhallow to contain any large quantity of 
Water; but the former, whole Chanels are deep, 
do not ceaſe running, nor are dried up, becauſe 
they have collected ſo much Water from the for. 
mer Rain and melted Snow, that it cannot all be 
exhaled into Vapours, except it be by a laſting and 
conſtant Heat. 2. Becauſe there are the feweſt Þ 


CE and 


Parts of Africa there are but few Springs. 

BUT theſe Allegations do not ſolve the Pro. 
poſition, which doth not enquire about the Ori. 
gin of Rivers, but from whence the Water of 
Springs proceeds; therefore they that take this to 
be a Solution do not underſtand the Senſe of the 


T FHds LL. ov & > Aa r 


Property they propoſe to prove it by is not uni. 
verſal; for there are Rivers found in Places where 
they have ſeldom any Rain and no Snow, tho 
what they ſay is true concerning the Rivers in E. 
gypt and Peru. Beſide, Rain- Water doth not pe- 
netrate into the Ground beyond the depth of ten 
Foot; whereas ſeveral Fountains ſpring from 3 


2. OTHERS think, that we are not to en- 
quire about the Origin of the Water of Springs, 
ſince it is an Element as well as the Earth, Air, and 
Fire, whoſe Origins are not enquired into. This 1s 
Seneca's way of arguing. But theſe Authors cut the 
Gordian-knot when they cannot untie it; for we do 
not diſpute about the Principles of Water, but en- 
quire how it flows to the Heads of Rivers, rather“ 
than to any other Place. Moreover, the Earth s 
not a Fluid as Water is; and to ſay, that the Air! 
and Fire are not enquired into, 1s falſe. z 

3. THE Peripatetics follow the Opinion of 
their Maſter Ariſtotle, delivered in „ ” a 

3 | Doo BY 
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Bo ok i. de Meteor. where he endeavours to prove, 
that the Water of Springs is generated from Air 
contained in the Bowels of the Earth. Theſe are 
his Reaſons; 1. The Air, ſurrounding the Earth, 
is turned into Water, viz. into Rain; and therefore 
ſince there is alſo Air in the Bowels of the Earth, 
and the ſame Cauſe to condenſe it, viz. Cold, it 
is contrary to Reaſon to think that Water is not 
produced from Air there. 2. Experience teaches 
us, that great Drops gather from ſmall ones under 


8 


Ground, and therefore the Heads of Rivers are 
only a great many Springs gathered into one Place. 
For this Reaſon, they that make Aqueducts, uſe 
to draw the Water thro' narrow Trenches. and 
Pipes, which diſtils, as it were, from the moiſt 
> Earth, Drop by Drop. 3. Becauſe moſt Foun- 
| © tains, eſpecially of great Rivers, are found on 
| | mountainous Places, and but few upon Planes, it 
is a Sign that their Water proceeds from conden- 
ſed Air or Vapours, which naturally tend towards 
| | high Places; and Mountains are Sponges, as it 
were, lying upon the Planes. T hele are Ariſtotle's 


2 Reaſons, to which this following may be added of 


nao leſs Force than the reſt, viz, that when the Air 
is clouded and filled with Vapours, acid Fountains 
| * taſte ſweeter, which is a Sign they are augmented 


by the Air. | 
| 4 CARD AN and others are of Opinion, that 


the Water of Fountains proceeds from little Drains 


or Guts collecting the condenſed watery Vapours 


both above and under Ground; but theſe ſeldom 


become Rivers, without being increaſed with Rain 
and melted Snow. His Reaſons are theſe; 1. If 
Nou obſerve the Mountains in the Morning you will 
find them full of Moiſture. 2. Rivers in the Morn- 
ing are found to ſwell, and the more the nearer 
they are to their Springs. | 


BUT 


— . ̃¶ ̃ — I I SI IS DIS I nn 
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BU the pe petual bubbling and ſpringing up 
of the Water from Fountains, without any inter- 
miſſion, does nct ſeem to be produced by ſo weak 
and inconſtant a Cauſe. Neither is there much 
Difference between Ariſtotle's Opinion and this of 
if Cardan; only Ariſtotle ſays, Fountains proceed 


| from Air condenſed, and Cardan, from Vapours , 
| and there 1s but little Difference between Air and 
| Vapours. 


1 5. SOME of the Antients were of Opinion, 
ö that Rain- Water is hoarded up in the internal Ca- 
1 verns of the Earth, from whence it iſſues, as out 
i of a great Promptuary, and that all Rivers are 
| ſupplied from one common Fund, or ſpring one 
| from another; alſo that no Water is diſperſed over 
| the Earth but ſuch as is collected in the Winter 
i Seaſon, and reſerved in theſe Receptacles, to be 
| poured in due Time into innumerable Rivers. For 
l | this Cauſe, ſay they, Rivers are greater in Winter 
| than in Summer; and ſome are perennial, others 
. not. Their Reaſons are the ſame with thoſe given 
for the firſt Hypotheſis. But Ariſtotie and his 
Followers reje& this Opinion, becauſe there is 
more Water poured out of the Mouth of one Ri- 
ver in a Year, than the whole Bulk of the terra- 
queous Globe. | 
6. MANY of the modern Philoſophers, with 
the Antients, ſuppoſe the Earth to ſuck in as much 
Water as it exonerates into the Sea, thro' the 
| Mouths of Rivers; and that the Sea Water, by 
draining thro* the hidden Receſſes of the Earth, 
and by being ſtrained thro? the Mazes and Fiſſures, 
and thro* the Interſtices of the Sand and Gravel, 
loſeth it's Saltneſs, and becomes pure Water. 
I am alſo of this Opinion, and think it moſt 
' reaſonable, but do not exclude the Cauſes repea- 
ted in the firſt and third Place. The Reaſons for 


it are: 
1. BECAUSE 
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1. BECAUSE more than a thouſand Rivers 
exonerate themſelves into the Sea, and the larger 
fort produce ſuch quantities of Water, that what 
each of them pours in a Year's Time into the Sea, 
exceeds the Bulk of the whole Earth ; as what the 
Wolga pours into the Caſpian Sea, and others. So 
that it is impoſſible but that the Water ſhould be 
refunded our of the Sea into the Earth, and carried 
to the Heads of Rivers; elſe we could not conceive 
why the Sea is not increaſed to an immenſe Bulk, 
or why Springs do not ceaſe to emit Water. Nei- 


ther can any one object that there is as much Wa- 


ter exhaled from the Sea in Vapours, as it receives 
from the Rivers; for Rain alone returns theſe 
Vapours, and if the Water of Rivers were con- 
tinually turned into Vapours, it would produce 
more than thoſe exhaled from the Sea. 


2, THIS Opinion is alſo thus proved, becauſe 


that Springs near the Ocean are ſalt or brackiſh, 
and the nearer they are the Sea, the more they are 
fated with Salt; as on the Shore of Africa, and in 
India, chiefly on the Shore of Cormandel, where 
no Vines grow, and all their Wells taſte ſalt. 
Near the Town of Suez, at the end of the Red Sea, 
their Springs are all ſalt and bitter; and even the 
Water which is fetched two German Miles from the 
Shore, taſtes a little brackiſh, Alſo in ſeveral 
| ſmall Iſlands there are no freſh Water Springs, but 
all ſalt (tho* ſomething leſs ſated than the Ocean) 
as in the Iſland of St Vincent, and others. In the 


low Countries of Peru, that border upon the Ocean, 
their Lakes are ſalteſt, becauſe of the Vicinity of 
the Sea. And in the maritime Parts of ſome eaſtern 
Countries their Cocoa- nuts are obſerved to taſte 
brackiſh, Not to mention the Salt Springs that 
are found in inland Countries, as in Lorrain, Lunen- 


3. BECAUSE 
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ſame manner as when we throw Water upon Sand, 
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3. BECAUSE it is certain, that the Sea ſends 
it's Water thro' ſubterraneous Conduits to the ſalt : 
Springs of Lunenburg, Hall, &c. whoſe Feeders W oh 
are obſerved to contain perfect Sea-Water under MW © 
Ground. | | | Fg 

4. BECAUSE if we dig to a great Depth, 


5 . . wer 
as is often done in Mines, we ſhall find plenty of V 
Water, which can neither proceed from Rain nor - 


Air. of ] 
BUT by what means the Water is carried Wa 
from the Sea to the Fountain-Heads, and how, in 


the Paſſage, it becomes ſweet, we have already I + 
explained; and ſhewed that the Bottom of the Sex 8 +; 
not being in every Place rocky, but here and E we h 
there ſandy, gravelly, and oozy, imbibes the Sea- WF by t 


Water, and letteth it into the Earth (after the b denſe 


Beans, Peas, Wheat, or other forts of Grain) thro' WF BI 
whoſe Interſtices it is brought by degrees to a may 
great Diſtance from the Sea, where at length the wal 4 
imall Drops come together, eſpecially in itreight 
Places, as are Mountains, &c. and having found 
an Aqueduct they diſcharge themſelves at a Spring, 
But it the Cavity, where they are collected, be We... 
covered and bound up with the Earth, then tie 
Water will take another Courſe, where it can with N Sea u 
greater Eaſe inſinuate itſelf, and ſpring up at an Wow, 
Aperture in another Place; which is not the re 2. 
Fountain, but a Conveyance of the ſubterraneou I pravell 
River to a Place above Ground. And if the Water I; per: 
can find no Way out of the Receptacle, and hau Hould 
not force enough to make itſelf one, it is nat Ihe Ear 
increaſed, but the ſubſequent Particles of Watt Pudts c 
are turned another Way, For it is the nature q 

all Liquids and Fluids, that their Parts or Pa. /) w 
ticles flow towards that Place where the Flu fen 
is made. Thus if you fill a Veſſel with Watt . — 
till it riſe above the Brim, tho? all the raiſed Pan ly de 


ally: 
of 3 to a 


CHAP. 16. of Univerſal Geography. 307 
of the Water equally preſs the Brim, and have an 
equal Tendency and Power to run over at the next 


incumbent Water be made to flow, the reſt will 
forſake their reſpective Sides, and move (as if they 
were drawn) towards that Side where the Flux is 


» 


explain) (H). Or if you put one end of a Piece 
of Bread into Water or Wine, you will ſee the 
Water move upwards and diffuſe itſelf thro? the 
Part above Water. Moreover the Sea eaſily 
| pervades the Fiſſures of the Earth, and therefore 
| with the ſame eaſe may glide out of them; except 
ve had rather aſcribe this to Evaporation, where- 
by the Particles are carried upwards, and con- 
denſed into Drops, when they meet with narrow 
Places. 

BU I becauſe there are ſome Arguments, which 
may ſeem to render this Opinion leſs probable, we 
will diſcuſs them here, leſt they ſhould feem like 
Blots upon our Hypotheſis. 

E 1. SPRING. Heads are more elevated than the 
EoSuperficies of the Sea, and for the moſt part are 
ſeated in mountainous Places; therefore it is con- 
trary to the Nature of Water to move from the 
Sea up to theſe Places; for Water always runs 
downwards, as is manifeſt from Rivers and Drains. 
2. TH O' the Bottom of the Sea be ſandy, 
Fravelly, and ſpongy, ſo that the Water may eaſi- 
J pervade the Interſtices; yet for what Reaſon 


dhe Earth, than aſcend upwards, and glide to the 
4 Duets of Fountains, when the Earth near the Sur- 


% We gather from Sir Jau the Parts of one another; Thus 
Nerbton's Principles, that it is Water attracteth Water, and 

e Nature of Fluids (and of all the Particles that firſt begin to 
he Matter in the Univerſe) mu- flow, draw the next Particles to 

Pally to attract themſelves, and them, and theſe the next, c. 
1 | A. 2 face 
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and the other, as we obſerved before, is not the 

ueſt ion, for we are not arguing, that all the Wa- 
ter of Rivers proceeds ſrom the Sea, but only the 
Water of Fountains, which of themſelves make 
Rivers, as we ſaid before; where we allo aſſerted, 
that Fountains are augmented by Rain and Dev, 
which ſink down into the Earth and either ſoke and 
moiſten it, or are drawn towards the Fountain- 
heads by the Efflux of the Water, as we ſhewel 
by other Examples, Let us therefore return to ex- 
amine the other four Arguments which ſeem to be 
of ſome Weight. 

THE firit is thought to be the ſtrongeſt, a 
being taken from Experience, and therefore the 
Learned have contrived ſeveral Anſwers to i, 
They come off eaſieſt who aſſert that the Ocean 5? 
higher than the Earth, and conſequently hight FR 
than the Fountain-heads; wherefore ſay the), #* 
Water naturally flows to the Fountains, becauk ! 


they are of a leſs Altitude than the Ocean, O. 
dl 


face is commonly rocky and ſtony, as in the Moun- i 
tains of the Iſland of $i Helena! 1 

3. WE have no Reaſon aſſigned why the Wa. ta 
ter as it flows from the Sea to remote Fountains, 1 th 
does not break out in ſome intermediate Place. v. 
And we are as much in the dark, why there is an 
none or very little Water found in deep Mines, as WF pa 
we are told by Thurnheuſerus, a 

4. SPRING Water mult be ſalt, if it proceed for 
from the Sea, | ev 

THESE are the chief Arguments which ſeem W tai 
to invalidate our propoſed Hypotheſis; for I pas lut 
by thoſe of leſs moment alledged by others, as WW we 
that the Sea cannot ſupply ſo many Rivers: and Or 
then again, that Rivers would never leſſen, if they 4 ta1l 
proceed from whence we ſay they do. Theſe two WF que 
are ſoon anſwered ; for firſt, the Sea receives the cia. 
Water it emits into Fountains, from the Rivers; q inſi 
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rius alſo in his Deſcription of his Travels into Per- 
fia relates, that having aſcended one of the Moun- 
tains which bordereth upon the Caſpian Sea, he tried 
the Altitude of it above the Superficies of that Sea 
with an Aſtrolabe (or rather a Surveying Inſtrument) 
and found none; but obſerved, that the extream 
parts of the Sea ſeemed to be in the ſame horizontal 
Line, or even a little elevated above it; and there- 
fore the bulging of the Sea made it as high, or 
even a little higher, than the top of the Moun- 
tain, where he took the Obſervation. But this So- 
lution notwithſtanding cannot be admitted, becauſe 
we proved in Chap. xiii, that the Superficies of the 
Ocean is not higher than the Land, or than Moun- 
tains, but rather lower, as appears alſo from fre- 
quent Obſervations made by expert Mathemati- 
E cians. As to Olearinus's Obſervation, it is not to be 
inſiſted upon here; for the Caſpian Sea is not higher 
than it's Shores, much leſs than the Mountains, as 
appears from the many Rivers that exonerate them- 
* ſelves into it. We mult therefore ſuppoſe, that 
KRefraction obſtructed Olzariuss Obſervation, and 
made the Surface of the Sea appear higher than it 
really is; and perhaps the fluctuating of the Waves 
might increaſe the Cauſe, or the Mountain which 
he aſcended was of no great Height. | 

=> THE Weakneſs therefore of tnis Solution being 
£2 expoſed, others propoſe this; that the natural Place 
of the Waters is about the Earth, and therefore they 
> ought to ſurround or cover it, becauſe they are 
[7 lighter; and becauſe they are hindered from poſ- 
ſeſſing their natural Place by the Mountains and 
Hills, and the Elevation of the inland Places, that 
part of the Ocean which ſhould be where the Moun- 
3 tains and high Parts are, being thruſt out of it's 
natural Place, violently preſſes the Water under- 
2 neath it, which tho? it be in it's natural Poſture, 
yet being ſqueezed and preſſed towards the bottom, 
= b by 
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is more open than the ſmall Fiſſures of the Earth. 
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by the ſuperincumbent Water, it is forced to give ¶ ot 
way, and finding no place to flow to, it retires to. MW an 
wards the Sides, and pervades the Foundations of ob 
the Mountains; where being collected, as in a i- De 
ſtern, it is ſtill urged forwards towards the tops of all 
the Mountains by the incumbent Water of the O. {MW wh 
cean. As we may obſerve in a Tankard that has ſuc 
a Pipe on the ſide (reaching to the very bottom) cer 
made to pour Wine thro? into Glaſſes; if, I ſay, De 
we drop a Stone into ſuch a Veſſel, whether it be knd 


full or half full of Liquors it will ſpout out at te lect 
Orifice of the Pipe. This is Scaliger's Subrility, but abo 


it is too groſs to paſs. For the Water is not thus ma 
forced towards the tops of the Mountains, ſince to e 
Experience ſhews us the contrary in Mines; and if Jarg 


it were ſo, the Water of all Springs would be ſalt; 
beſides, it is falſe to ſay that the Water is not 
in it's natural Place, and therefore preſſes upon the 
Water underneath, for this is aſſumed without 
Proof, and is contrary to Experience. Water does 
not preſs upon the Parts below, unleſs it's Surface 
be of an unequal Altitude, but the Surface of the 
Ocean 1s ſpherical and conſequently at Reſt. More- 
over, if the Waters were moved by any Preſſure, 
it would be towards the Shores, where the Paſſage 


And tho? there be great outlets at the bottom of the 
Sea, for the Water to flow through, yet ſince it is 
falt, it cannot make freſh-water Fountains. I think 
the true Anſwer to this Argument is not far to 
fetch, if, we conſider how Water is conveyed to 
Fountains, not by any Chanel or Pipe from the bot- 
tom of the Sea, or the Root of the Mountain (by 
which means it would ſtill keep it's Saltneſs), but 
by a continual diſtilling, gleeting, and ſtraining of 
the watery Particles thro? the terreſtrial Matter, til 
they find a Receptacle fit to collect and condenſe them 
into Drops, where being continually ſucceeded by 

2 Dt = \*_ others 
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others, they have recourſe to ſome Conveyance, 
and through it break forth at a Fountain. And we 
obſerve this very thing in Mines dug to a vaſt 
Depth, how that Water on every Side is continu- 
ally dropping, and collecting itſelf into ſmall Guts, 
which they call Veins of Water; and if ſeveral 
ſuch Guts or Runnels as theſe concur in one Re- 
ceptacle, they form a Fountain, as they who make 
Drains, to bring Water into Wells, very well 
know. For in moſt Draw-Wells the Water is col- 
lected from the dropping of the Earth, round 
about into the bottom of the Well; and they that 
make Aqueducts dig ſmall Furrows in Gutters 
to collect the Waters, and then convey it in a 
large one to the intended Place. If it be objected, 
that many Fountains are obſerved to ſpring up a- 
mong Rocks, where it is likely the watery Par- 
ticles can ſcarce be admitted; I anſwer, That this 
confirms our Opinion; for theſe Rocks are not 
continued to the foot of the Mountain (upon which 
© ſuch Springs are found) but only cover the Sur- 
face to a ſmall Depth, and the Earth is lighter 
and leſs rocky within, or at leaſt fit to give 
- Admiſſion to the Water, which, when it comes to 
the Strata of the Stones, can penetrate no farther, 
but is there impeded and collected into Drops, and 
breaks out into a Fountain among the Rocks, if it 
aan find any Aperture. Moreover, the rocky 
Mountains in the Iſland of St Helena, and in moſt 
other Iſlands, are not within ſo denſe and obdurate, 
as appears from the Cinders, Aſhes, and ſulphu- 
reous Earth; which ſhews that theſe Mountains 
| ome time or other burnt or ſmoaked. And to 
This we may add, that the Fountain is not always 
in the Place where the Water breaks out, which is 
| Fonveyed very often from a higher Place, by a Cha- 
pel under Ground, and this cauſes it to break forth 


th greater Violence, as is very often obſerved. 
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We may be further convinced of the Truth of t 
theſe Things, by conſidering that Fire will tend tl 
downwards thro? a Continuation of Matter, tho! a 
of it's own Nature, when it is free from Matter, 
it tends upwards, Thus it you put one End of a W 
Bar of Iron into the Fire, it will penetrate thro? V 
the whole, and heat the other End, tho' it be th 
turned downwards, And this is ſufficient to con- 4 
vince any one of the Iivalidity of the firſt Argu- ve 
ment. ot 
TO the Second we anſwer, That the Reaſon co 
why the Sea- Water doth not penetrate and ſink Se. 
into the Earth towards the Center, ſo much as into WF tile 
the Mountains, is, becauſe the Earth there is den- W. 
ſer, and full of Metals, as we find by Experience; by 


but where it is not ſo obdurate, the Water glides to 
in, and therefore if there are Receptacles under the 
bottom of the Sea, we do not deny but that there W. 


may be ſome freſh and ſalt Water Lakes there. He 
Bur becauſe there are few ſuch Receptacies, and WF Tu 
the Earth every where is denſe and metalline, un- We ſep: 
der the bottom of the Sea, it cannot conſtantly im. ter, 
bibe Water; but when it is ſaturated it receives no WW finc 
more, and then the overplus Water diſtils towards freſl 
the higher Places. And the Sea conſtantly chang- We ceed 
ing it's Altitude, and fluctuating backwards and Part 
forwards, may contribute much to elevate the Wa. IJ of t. 
ter; for where it is higher than ordinary, it mull E are 1 
certainly preſs the Water into the Earth, and drive from 
it to the Fountain-Heads. And fince the Surface the! 
of the Ocean in every Place is conſtantly agitated, them 


and made higher and lower, not only by Storms, all F 
but alſo by the Tides, therefore ſuch a Preſſure à there 
this muſt happen every Day. But I queſtion wit 
ther this can do much. 5 ie 

IT O the third Argument we ſay, That this ; parat. 
owing to the Diſpoſition or Situation of the Sr Tran. 
of the Earth, or of the Earth itſelf, and that it ö ed, a 
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the natural of all Fluids to gather to a Head, where 
there is a Flux. I think there is no need of ſaying 
any more to this. 

BUT the fourth is not ſo eaſily anſwered, for 
we do not perceive Salt to be ſeparated from Sea- 
Water only by Percolation or Straining. Beſide, 
there are two kinds of Salt in Water (which the 
Ariſtotelians did not conſider) the one of which is 
very well named, by Chemiſts, fixed, and the 
other volatile. The fixed Salts may indeed, by 
continual ſtraining, or boiling, or diſtilling of the 
Sea- Water, be ſeparated from it; but the vola- 
tile Salt is ſo full of Spirit, that it flies up with the 
Water, and cannot be ſeparated from ir, neither 
by frequent Diſtillations nor any other Art hither- 
to uſed. Therefore it is very difficult to ſhew how 
this volatile Spirit of Salt is ſeparated from the Sea- 
Water, in it's Paſſage from the Ocean to Fountain- 
Heads, The following Accounts will ſerve our 
Turn. 1. Tho? we have not found out the Art of 
ſeparating the volatile Spirit of Salt from Sea-Wa- 
ter, yet we cannot deny but that it may be done, 
ſince we ſee it ſeparated by Nature, when it rains 
treſh Showers in the main Ocean, tho? they pro- 
ceed from Vapours exhaled from the Sea. 2. The 
Particles of ſalt Water which pervade the Fiſſures 
of the Earth, before they come to their Fountain, 
are mixed with other freſh Water, which proceeds 
EZ from Rain and Vapours condenſed there, whereby 
the ſmall Degree of volatile Salt that remains in 
them is rendered inſenſible. 3. It is not true that 
all Fountains are entirely deprived of Saltneſs, for 
there are ſome ſalt Springs, as we ſaid before, a- 
bout two Miles from Suez, and in ſeveral other 
Places not ſo far from the Sea. Therefore to ſe- 
|} Parate the volatile Salt from the Water, a long 
[3 Tranſcolation, and a gentle Evaporation is requir- 
ed, and thus it is to be ſeparated by Art; and 
F | thus 
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thus alſo is Rain-Water generated and made freſh ; 
tho? ſometimes ſaltiſh Showers are obſerved to tall 
into the Sea. | 

T HE Water of Springs therefore proceeds part- 
ly from the Sea, or ſubterraneous Water, and partly 
from Rain and Dew that moiſtens the Earth. But 
the Water of Rivers proceeds partly from Springs, 
and partly from Rain and Snow. 


PROPOSITION VI. 


Some Rivers in the middle of their Courſe, hide them. 
ſelves under Ground, and riſe up in another Place, 
as if they were new Rivers. 


THE moſt famous are: 

1. THE Niger, a River in Africa, which ſome 
antient Coſmographers would have to proceed 
from the Nile, by a ſubterraneous Chanel, becauſe 
it overflows it's Banks at the ſame Time of the 
Year, and after the ſame manner that the Mie 
does: and they could not ſhew a better Cauſe for 
it's Inundation. This River meeting with the 
Mountains of Nubia, hideth itſelf under them, and 
emerges again on the Weſt Side of the Moun- 
tains (c). | 

2. THE Tigris in Meſopotamia, after it has 
paſſed the Lake Arethuſa, meets with Mount Tau- 
rus, and plunges itſelf into a Grotto, and flows 
out at the other Side of the Mountain; allo after 


{c) This River hides itſelf taken for the upper Part of the 
no where under Ground that Mile) meeting with the Moun- 
we know of; tho' perhaps we tains of Nimeamay, is {aid to 
are not certain whether it do divide itſelf into ſeveral ſtreams, 
or no, becauſe no European has and immerge under them, and 
traced it to it's Fountain: Only to emerge again on the North 
the Zeebe, a large Branch of it, ſide of the Mountains, But 
(which proceeds from the Lake I do not write this as a Cer- 
Zaire, and was ſome time ſince tainty. 
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it has run thro* the Lake Toſpia it again immerges, 
and being carried under Ground about ſix German 
Miles, it breaks out again. Our modern Maps 


ſeldom exhibit ſuch Receptacles. 
3. ARISTOTLE (in Book i. Chap. xi. Meteor.) 


writes, that there were ſeveral ſuch Brooks in the 


Peloponneſus about Arcadia; ſome of which are 
mentioned by the Poets. The two following, viz. 
Lycus and Eraſinus, are excellently deſcribed by 
Ovid in the following Verſes. | 


So Lycus ſwallow'd by the yawning Earth, 
Takes in another Place its ſecond Birth: 
Great Eraſinus now ſeems loft, but yields 
* His riſing Waters to th* Arcadian Fields. 
MoRRICE. 


i 4 THE Alpbeus, a River in Greece, is ſwal- 
lowed by the Earth, and, as the Greek Poets 
write, takes it's Courſe under both Sea and Land 


Law 


into Sicily, where it riſes, as they ſay, on the Sy- 


into the Alpbeus, which was therefore carried with 

ã direct Courſe into Sicily. 

5. THE River Guadiana, between Portugal 
and Andaluſia, (formerly called Anas) hideth itſelf 


(This (and alſo the former Mountain Stymphalys, and run- 
are thought to be meer Poetical ning all it's Courſe above 
Fictions, for no ſuch Rivers are Ground, receives a great Num- 
found to exiſt at preſent. That ber of Rivers, and aſterwards 
| which was anciently called A. falls into the Gulph of Cafe/ 
Fleus is now named Carbon or di Jorneſe. 
Piſia, which riſes from the 
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under Ground, near the Town of Medelin, and 
guſhes out again about eight German Miles from 
that Place.(e). BE; 
6. THE Brook Dan (which together with r 
makes the River Jordan) emerges ſome Miles be. 
low it's real Fountain the Lake Phyala ; for Chat MF ( 


being thrown in here is caſt up at the other end MW is 1 
of the Orifice, or where the Fountain ſeems to / 
be, E Md 

PLINY and others have wrote that the NV, by 
in ſome Places, runs under Ground; but we know, ſev 


by Experience, that it runs it's whole Courſe a. 
bove Ground. Ariſtotle allo tells us, that the Po, 
a famous River in /taly, hideth itſelf for ſome 
Space under Ground ; but Experience ſhews the 
contrary. | 
9 T HE. Reaſon why theſe Rivers hide themſelves 
| under the Earth and appear again, is, becauſe they 
{| meet with elevated Ground which they cannot over- 
| flow, and therefore are forced to glide into the next 
| Grotto they meet with: or make themſelves a ſub. 
terraneous Chanel, if the Earth be ſoft and eaſy to 
penetrate. | 
| THERE are alſo ſome Rivers that hide them- 
| ſelves under Ground, but do not appear any more; 
[ as we ſhall ſhew preſently. 


1 PROPOSITION VII. 
Moſt of the ſmall Rivers, many of the mididiny 


ones, and all the large ones, exonerate themſelvs 8 - 
into the Sea, or into a Lake; and the Place ben © 
they diſcharge their Water is called their Mouth. 8 * - 
Some Rivers alſo have one Mouth, ſome two, ſon Þ 


(e ) This River is at preſent merly) by all the Spaniard; thit 
faid, not to bury itſelf under have mentioned it. 3 
Ground (as was reported for- 3 7 
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' three, and others more, Several of the middling, and 
{mail Rivers diſcharge themſelves into the great ones: 
tbe reſt either ſtagnate, or are ſwallowed up by the 
Earth, 


CONCERNING the great Rivers the thing 
is manifeſt, as the Rhine, the Elbe, the Danube, the 
IVolga, &c. The Danube diſcharges: itſelf at five 
Mouths into the Euxine Sea; the Wolga is reckoned 
by ſome to have at leaſt ſeventy Mouths ; the Mile 
ſeven, and, when it overflows, more ( f ). 


THE Reaſon why theſe great Rivers exone- 


rate themſelves into the Sea is their ſwift Courſe, 
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and their Plenty of Water; and why at more 
than one Mouth is, 1. | The Situation of the Coaſt}. 
2. The Shelves and Sand-Banks, which are gather- 
ed in their Mouths, and in Proceſs of Time be- 
come Iſlands 3 and if there happen to be but ane 
of theſe, the River is divided into two Branches, 
and is ſaid to have two Mouths; if more, the 


Mouths are increaſed accordingly. By this means 
the Land often gains on the Sea ; and few great 
Rivers are found without ſome Iſlands before their 
Mouths, a | 

THE Ancients tell us, that the Nile formerly 
diſcharged it's Water at one Mouth only, which 
they called the Canobian Mouth. To theſe two 


- Cauſes therefore a third may be added, viz. Hu- 
man Induſtry. For People often draw Canals 
from Rivers, or turn them thro? a new Chanel, in- 
to the Sea, partly to water their Fields, and 


partly for the Uſe of Navigation, and in proceſs of 
Time theſe are made larger by the Current. And 


therefore we may believe the Antients, when they 


py. - 
v1. 
8 
* 


tell us, that all the Mouths of the Nile, except that 
at Canobus, were made by Human Induſtry. But 


dee the next Note below. 
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of this more fully in the next Propoſition, where 
we ſhall explain how it comes to paſs, that one 
River flows into the Chanel of another. 

THE River Wolcoſt, in Muſcovy, (not Wolga) 
ariſes from one Lake, and runs into another. 

RIVULE TS, or Brooks, that neither run in. 
to the Sea, nor into other Rivers, are either pe- 
culiar Rivers, or Branches of others. They that 
are the Branches of other Rivers probably ſtagnate, 
and do not run under Ground; and the Reaſon why 
they do not reach the Sea is, 1. Becauſe their Cha- 
nels lie low, and contain but little Water. 2. Be- 
cauſe they meet with rocky Ground, which hin- 
ders their Progreſs. 3. Several of them are made 
by Art, to moiſten the Ground, and for the Uſe 
of their Water. 4. Perhaps their Mouths are 
ſtopped or obſtructed, by intervening Land, which 
is gained from the Sea, or by Shelves, which are 
increaſed to ſuch a Bulk as to ſtop their Current; 
ſo that they are forced to retreat towards their 
Fountain, or to the Place where they divaricated, 
Thus a Branch of the Rhine, which formerly ran 
into the German Ocean, at the Huys le Britain, near 
Catwick, is now choaked up with Sand, and ſtag- 
nates between Catwick and Leyden. 

BUT ſuch as are proper Rivers, and neither 
run into others, nor exonerate themſelves into the 
Sea, but ſpring up in one Place, and are ſwallowed 
up in another, are few in Number, and very ſmall; 
as thoſe that flow from the Mountains of Peru, In. 
dia, and Africa, are buried in the Gravel, or ſuck- 


ed up by the ſandy Soil. Alſo at Meten (a Village 


near the Arabian Gulph) there is a ſmall River 
whoſe Chanel is full of Gravel, under which the Þ 7 * 
Water in Summer-Time hides itſelf, and glides a- 
long out of Sight. If theſe Rivers find no ſub-Þ ? 
terraneons Paſſage they run into ſmall Lakes, ot 
Bogs ; but ſome of them ſpring ſo ſlowly, oy 7 

the/ 2 


4 
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they are exhaled into Vapours, almoſt as faſt as 
they ſpring, and thus they are dried up, and nei- 
ther make Lakes, nor run under Ground. There 
are ſeveral of theſe in Muſcovy ; as the Conitra, the 
Salle, the Marea, the Felecſa, and others taken 
Notice of in larger Maps. 


PROPOSITION VIII. 


J T1 determine whether the Chanel, in which Rivers 


flow, were originally made by Art or Nature. 


IT is probable the Chanels of thoſe Rivers, 
which are not of the ſame date with the Earth it- 


I ſelf, were made by Induftry, for theſe Reaſons : 


1. We are well aflured that when new Fountains 


break forth, the running Water does not make it- 


cout of the yellow River into another. There are 
= ſeveral other well known Inſtances which J omit. 
3. Becauſe ſuch Lakes and Marſhes found a- 
bout the Fountains of ſeveral Rivers, viz. of the 
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ſelf a Chanel, but diffuſes it's Streams over the 
adjacent Country, and therefore wants to be 


brought to a Chanel by Art. 2, Becauſe there 
are ſeveral Canals even now cut by Hand. So 
the Chineſe have cut a Canal for the Water to run 


Nile, the Tantas, the Wolga, Cc. confirm this. For 


ſince theſe Lakes, without doubt, were made by 
the Effuſion and ſpreading of the Fountain- Water, 
the Inhabitants, to drain it from their Fields, which 
were in danger of being overflowed, made a Cha- 


nel to contain it, and carry it off. The ſame is to 
be underſtood of Rivers, whofe Heads are in Moun- 
Stang, + + 


THERE is a Queſtion like this ; viz. Whether 


the Rivers which exonerate themſelves into others, 


have of themſelves made their way thicher, or have 
been brought thither by Chanels made with hands? 
| — 
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The latter is more probable for the Reaſons afore. 
ſaid. The ſame may be ſaid of ſuch Branches of 
Rivers as make and encloſe Iſlands in the Tana, 
the Wolga, and others. So one Branch of the Eu. 
Phrates, gliding thro' the Marſhes of CHaldæa, was 
formerly carried that way into the Sea, but after. 
wards it left it's Courſe, being choaked up with 
Sand, and partly diſperſed it's Streams among the 
innumerable Canals which were made by the Inha- 
bitants to water the Fields; and partly by a ney 
Chanel mixed it's Waters with the Tigris. And this 


ſeems to be the Caſe of other Rivers which do not 


now reach th" Sea, but ſtagnate; tho? perhaps they 
might hav nad a Paſſage into it formerly. 


PROPOSITION X. 


To explain why there are no ſalt Rivers, tho* there art 
ſo many ſalt Springs. 


THE Reaſon is, becauſe Mankind have no 
occaſion for ſalt Water, and therefore do not col. 
le&t it into Chanels, ſince they can have Salt at an 
eaſier rate. But if Chanels were made as for other 
Rivers, we ſhould have ſalt Rivulets, ſuch as are in 


Lunenburg, and Hall, under Ground. And no doubt | 1 
bur there are ſeveral ſuch ſubterraneous falt Rives 4 


in other Parts of the World. 
PROPOSITION þ 46 


The Chanels of Rivers the nearer they are to their Foun | 
tains, are generally ſo much the higher , and maſti | 
them are depreſſed gradually towards their Mouths, 8 4: 


TAO it may ſometimes happen, that te 
Parts of the Chanel which are more remote fronp 2 
the Fountain, are higher than the Places that ar 
=_ 1 near? 
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nearer it; for they are not always even throughout, 
but have here and there Hills and Vallies, as we 
may call them, interſperſed. Notwithſtanding no 
part of the Chanel is higher than the Fountain- 
head. | 

| THE Propoſition is plain from the Nature of 
Water, which never flows but from a higher to a 
© lower Place, and therefore every Part of the Chanel 
E (eſpecially the Mouth of the River) muſt of Ne- 
ceſſity be lower than the Fountain; elſe the Water 
would flow back again to it's Source. But it is true 
alſo, that the parts of the Chanel are elevated either 
way, becauſe in many Places there are Whirlpools 
which draw the Water downwards; beſides Shoals, 
KRidges, and Sand-banks, which increaſe the Alti- 
tude of the Chanel, and make it higher in ſome 
parts than in others nearer the Fountain; yet the 
River flows forward from the Fountain towards it's 


Mwouths, and fills the hollow Places with a greater 


Quantity of Water, fo that their Superficies are ſtill 
higher than the Shoals, Sands, Sc. which would 
2 otherwiſe obſtruct it's Paſſage. And there are 
| ſcarce any Rivers but what have ſuch Inequalities 
in their Chanels, eſpecially the Nile and the Wolga 
which in ſome Places are almoſt choaked up with 
Sand. | I 

WH E N the Water of a River falls from a high 
to a low Place, if the Fall be ſteep, and if it guſhes 
don ſwiftly and with great Force, it is called the 


Cataract of the Rivers. And there are ſeveral ſuch 


Cataracis in great Rivers; eſpecially in the Nile ; 


two of which are extraordinary, where the Water 


4 guſhes between the Mountains with ſuch Rapidity 


of them, are ſaid to be all deaf. 

IHE [Woloff]a ſmall River in Muſcovy, hath 
| Fallo two Cataracts near Ladoga. | 
REEFS * THE 


and Noiſe, that the Inhabirants, within the ſound 
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The Abſolute Part 


= SECT. IV. C 
THE Laire alſo in Congo hath a Cataract about 
ſix German Miles from the Sea, where it wholly falls 1. 
from a Mountain. The Rhine hath two dangerous br 
ones at Schaffbuyſen and Lauffenburg, where the 
whole River falls with a dreadful Noiſe, from the rer 
tops of Rocks. the 
BU T they that are ſkilled in Hydraulics obſerve, mo 
that if the Chanel of any River be depreſſed one 
Pace in 500, it is ſcarcely navigable, by reaſon of 
it's Rapidity; and ſince all great Rivers are navi. 
gable, it ſhews that their Chanels in no Place are 7 
depreſſed ſo much as one Pace in 500; except © 
where there are Cataracts and Whirlpools. = 2 
THE Depreſſion of one part of a River below i 27 
another, is called it's Level; and the difference be- 
© Kween the Altitude of the Fountain-head of a River 1 
and it's Mouth, is called the Depth of the Level of « Fou 
River. the! 
PROPOSITION XI. : 


To explain why Rivers are broader in one Part tha 
another, 


THE Cauſes are; 1. If the Bank, or Shore, be 
lower than ordinary. 2. If the Ground be ſoft and 
mouldering, and give way to the violent beating 
of the Waves, or to the Rapidity of the Water * 
3. If the Chanel be ſhallow or full of Shelves and f 
Sands. 4. If the Water flow from a Cataract, i 
ſpreads and makes the River broader. 


PROPOSITION XII. 


To explain why the Chaxels of Rivers are more depreſu | 
in ſome Places than in others. 3 


RIVERS | 
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' RIVERS become ſhallow by theſe Accidents 


1. If Sands are gathered. 2. If the River run | 
broad. 3. If it run flow, | n 
ON the contrary they become deep, if the cur- '8i TOY 


rent runs ſtrong, eſpecially from a Cataract; or if 
the Chanel be narrow, or if the Bottom be ſoft and 
mouldering. 


PROPOSITION XIII. 


Jo explain why ſome Rivers run with a ſwift Current 
and others ſlow: and why the ſame River (for ex- 
ample the Rhine) acquires different Degrees of Ras 
pidity in ſeveral Places. 
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Z THE. Cauſes are; 1. The Altitude of the 
Fountain. 2. The Declivity of the Chanel, or 
I the Depreſſion of the Mouth of the River; for 
if the Chanel be depreſſed one Pace in five hun- 
dered, the Current is ſo rapid that Navigation be- 
comes dangerous (as was obſerved before); there- 
fore Rivers flow with the greateſt Rapidity where 
| | there are Cataracts ; and thoſe Torrents are moſt 

impetuous which fall from the higheſt and ſteepeſt 

4 ountains. 3. The narrowneſs of the Chanel, 
[ and the abundance of Water; as where a River 
runs between two Mountains, or Forelards. 
RI VE Rs famous for their ſwift Courſe are; 
the Tigris, the Indus, the Danube, the 7riiſch in 
giberia, the Malmiſtra i in Cilicia; which laſt makes 
ach a dreadful Noiſe, that it may be heard a 
f reat Way off. 


PROPOSITION XIV. 


ben the Mouths of Rivers are broad and ſpallow 
and diſcharge but a ſmall quantity of Water, and 
* ibat — they are _ 'y ſtopped or choaked wp. 

FOR 
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FOR theſe Cauſes make it flow with leſs Force, 
ſo that it cannot diſgorge the Sand and Earth 
into the Sea, but lets them ſettle in it's Mouth, 
whereby it is ſoon ſtopped. 


PROPOSITION XV. 


Few Rivers run in à direft Courſe from their Four. 
tains to their Mouths, but turn various ways, and 
make innumerable Windings and Curvatures, 


THE Cauſe is partly owing to the Induſtry 
of Man, and the Motion of the Water ; and "Ws. 
ly to the Rocks that impede and divert the direct 


Courſe. . 
THE winding Rivers are; 1. The [River of = - 


the Amazons] in South America, which makes in- dire 
numerable Curvatures, ſo that it's Chanel is a0. acc: 
counted above fifteen hundred German Miles long, W- tho? 
tho? it be only ſeven hundred Miles from the F our- thin 
tain to the Mouth in a direct Line. ba P; 
2. THE River Madre in Natolia is ſaid 1 T 
have ſix hundred Curvatures. and 
3. THE River Tara in Siberia is interruptei I; 4 
by ſo many windings and turnings, that the N 7 War 
fians and Siberians, when they fail on it, often ca- thing 
ry their Boats and their Burdens, by Land, fron but is 
one Reach to another, to ſave Time and Li Ido: 


bour. 


NT re AVI. 


To determine whether the Lakes that ſome Riv - 
ſeem to paſs through, be made by the Rivers thn 
ſelves, or are fed by their own proper Sprith + 
and increaſe the Rivers: or whether the Rn 
that flaw from them, be the ſame that flow i" 


_ them, F 
T HER | 
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THERE are but ſome few Rivers that paſs 
thro' ſuch Lakes; the Nubia in Africa hath five, 


the Niger four, and the Rhone has the Lake of 


Geneva, Se. 
WE ſaid of theſe Lakes in the foregoing 
Chapter, that the River which runs. in, muſt 


be compared with that which runs out; and if 


| this be larger than the other, there are certainly 
© Springs in the Bottom which feed that Lake, and 
” the River: but if it be leſs, or of the ſame big- 
” neſs, then is the Lake made and fed by the River 
which runs into it; and the Cauſe of this Lake is 
the Breadth, Depreſſion, and Concavity, of the 
Chanel; and a Lake may be thus made in any 
| River, as we ſaid before. | 

AND if the River which runs out, be in a 
direct Line with that which runs in, it is to be 
a accounted the ſame, or a Part of the ſame River, 
tho' perhaps it may be greater or even leſs, yet I 
think it is not to be doubted but that it is till 
2 a Part of the ſame. 

' YET the Rhone enters the Lake of Geneva, 
and flows thro' it, but doth not make or feed 
it; as appears for the different Colour of the 
Water of the Lake, and of the River, (and other 
things) neither doth the Rhone make any Lakes, 
but is wholly fed by Springs and Rivulets. Tho? 


I do not fay this is certainly true. 


PROPOSITION XVII. 


"The further Rivers have run from their Fountains, 
| the more they increaſe in Breadth ; and are broadeſt 
at their Mouths, 


/ 


THE Reaſon is; 1. Becauſe that other Rivers 
mix with them, and continually increaſe them. 2. 
Pecauſe the Declivity of the Chanel is not K 
1 X73 great 
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great gear the Mouth. 3. Becauſe that Sea. Breezes 
frequently blow the Water up into the River near the 
Mouth, but do not affect it in Places near the Foun- 
tain. The Sea- Water alſo enters the Mouth of 
the River when ſuch Breezes blow, and makes it 
wider by it's violent Agitation. | 
_ THE fewer Mouths any River hath, the 
broader they are. . 
RIVERS remarkable for their broad Mouth 
are; the great River of the Amazons in South 
America, the River of $t Laurence in Canada, the 
Zaire in Africa, and the Rio de la Plata in Braſjl, 
T his Jaſt 1s ſaid by ſome to be forty Leagues broad 
at the Mouth, tho? others ſay but twenty; perhaps 
the former take in the other Mouths of this River, 
They that have been in Congo relate that the Mouth 
of the Zaire is twenty eight German Miles broad, 
Such Rivers as theſe pour fuch vaſt quantities of 
Water into the Ocean, that they take away the 
Saltneſs of the Sea near the Shore, and diſturb 
it's Motion, for twelve or ſixteen German Miles 


round them. | 
PROPOSITION XVII. 


Rivers often carry along with them Particles of vari 
Metals and Minerals; as alſo of Sand, and of fal 
gnd oily Bodies, | 


THE following Rivers are auriferous, that is, 
have Grains of Gold mixed with their Sands, 


viz. I. Some in Japan. 2. Some in the adjacent i c 
Iſlands to Japan. 3. A Brook called Arro?, which 1 


' ſprings from the Foot of the Mountains of tit 
Moon in Monomotapa (where there are Gold Mines, 


and falls into the River Magnice. 4. Some in Guini, j 
where the Negroes gather the Grains, and ſep" 2 


rate them from the Sand to exchange with the 


2 Europea, 
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Europeans, who fail thither for that Purpoſe. If the 
Particles are very ſmall they call it Gold-Duſt, 
which is the beſt, and needs but little cleanſing. 5. 
In all the Brooks about the City of Mexico, there are 
found Grains of Goid, eſpecially after Showers of 
Rain; but there are ſeldom any found but in the 
rainy Seaſons. 6. In Peru. 7. In Sumatra. 8. In 
Cuba. . In Hiſpaniola, and other adjacent Iſlands, 
10. In Guiana, a Province of South America. 11. 
In the Rivulets of the Caribbees, there are found 
great Lumps of Gold after Showers of Rain. The 
I Inhabitants caſt Nets into the Rivers when theſe 
are out, and catch the Sand, from which they 
can eaſily ſeparate the Gold. 12. There are ſe- 
veral Rivers and Fountains in the Countries near 
the Alps in Germany, particularly in the County 
of Tyrol, from whoſe Waters they extract Gold 
and Silver, tho' there be no Grains of either Metal 
to be perceived in the Water, they lie in ſuch ſmall 


Particles or Atoms. The Rhine alſo, and the 


Eibe has golden Clay in ſeveral Places. The 
© Tagus, or Tago, a moſt celebrated River in Spain, 
was formerly famous for carrying Gold-Sands at 
me Bottom: but there are none now; nor do I 
hear of much Riches got that way out of any River 
in Europe, tho* ſome boaſt of a ſmall Rivulet in 
Heſſe, which has Gold mixed with it's Sand; but 
T have not read it in any Author of Credit. 
NO Rivers, which in like manner produce Sil- 
ver, are taken Notice of by Authors; yet it is 
not to be doubted but there are as many if not 
more of this Sort alſo; only becauſe Silver 1s not 
2 ſo eaſily diſcerned from the Sand, and no great 
Profit is expected to requite the Pains of extra- 
2 Cting it, no Body has thought ic worth their while 
to take Notice of it. And for this Reaſon there 
hath been no mention made of thoſe Rivers that 
carry Grains of Iron, Copper, Tin, Ec. * 
4 4 | 0 
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of ſome few; tho' without doubt there are great 
Numbers of them in the World, at whoſe ſur— 
prizing effects Men are amazed; and ſuperficial 
Philoſophers have here recourſe to occult Qualities, 
If we obſerve the River in High Germany which 
turns Iron into Copper (as is commonly thought), we 
admire that a Horſe-ſhoe of Iron ſhould, by hang- 
ing in it for ſome Time, be turned into one of 
perfect Copper. But, in truth, the Iron is not 
changed into Copper (as is vulgarly ſuppoſed), but 


the Grains and Particles of Copper and Vitriol 


that are in this River, moving with the Water, 
corrode the Iron, whoſe Particles being removed, 
thoſe of Copper ſucceed in their Places. 

NEITHER is there much Notice taken of 
ſuch Rivulets as are impregnated with various kinds 
of Earth, Salt, and other Foſſils, but we ſhall treat 
largely of mineral and metallic Springs, in the fol- 
lowing Chapter. 

FROM this Mixture of different Particles pro- 
ceeds a ſtrange Diverſity of Waters, in Rivers 
and Wells. Some Water if you boil Meat in it, 
makes it black, which is a Sign that it is impreg- 
nated with Iron; nor will Peaſe boil ſoft fo ſoon 
in this, as in other Water that is ſomething fat 
and oily, Neither can the ſame Beer be made of 
different Waters. That Water which hath Par: 
ticles of Iron in it we call hard Water; but if i 


be mixed with fat and oily Particles, we call it ſo > 
Water. The Eibe is a ſoft Water River, as we, 
may call it, which (as Experience ſhews) is wing? 


to the clayey and fruitful Ground it waſhes, And 
every other variety of Water ariſes from the di 
ferent ſorts of Earth, thro* which the Spring 0! 
River is carried, whether it be clayey, rocky, 
metallic, Sc. os 
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PROPOSITION XIX. 


The Waters of moſt Rivers differ in Colour, Gravity, 
and other Qualities. | 


FOR ſome Waters are black and ſome duſky, 
ſome incline to a red Colour, and others to a 
white. | 

AND this difference is beſt obſerved when two 
Rivers meet, where we can diſcern the Water of 
each diſtinctly, after they have run ſome Paces 
in the ſame Chanel; alſo by this we may perceive 
their different Gravity, by Reaſon that one tends 


more to the Bottom of the Chanel than the other. 


THE Water of the River Ganges is accounted 
very light and wholeſome, and the Emperor of 
Guzarat, or the Great Mogul, in whatever place 
he is, takes care that this Water be carried along 
with him in Bottles, of which he alone drinketh. 
Others will have the Nile to produce the ſofteſt 
and moſt wholſome Water. Heavy Water is for 


the moſt Part impregnated with Iron or Mercury. 


TO underſtand the Nature of great Rivers we 
muſt look into the Rivulets that compoſe them; 
(for the Rhine receives many mineral Rivers, and 


the Danube takes in ſuch as carry Gold, Iron, 


Vitriol, Sc.) from whence their different Quali- 
ties ariſe, tho* moſt Fountains have ſomething of 


theſe in them, 


PROPOSITION XX. 


Some Rivers, at a ſet Time of the Year, riſe beyond 
their Banks, and overflow the adjacent Countries. 


THE firſt and moſt celebrated among theſe is 
the Nile, which ſwells to ſuch a degree that it _— 
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all the Land of Egypt, except the Hills. The 
Deluge begins about the ſeventeenth of June, and 
increaſes forty Days, and decreaſes as many, ſo 
that at this Time, all the Cities, which are moſt 
of them built upon Hills: appear like ſo many 
Iſlands. Antiquity hath given a large Account 
of this Inundation, becauſe in that Part of the 
Earth which was then known (before the eaſtern 
and weſtern Parts were diſcovered) no River was 
found to be the ſame, except the Niger, which 
therefore was ſuppoſed to communicate with the 
Nile under Ground. Seneca has deſcribed the In- 
undation of the Nile the beſt of all the Antients, 
and therefore I cannot but give it in his Words. 
THE Nile (Jays he) is increaſed in the middle 
of Summer, from before the riſing of the little 
Dog-Star, to beyond the Autumnal Equinox, 
Nature hath placed this moſt noble River in the 
Sight of all Mankind, and ordered it ſo, that 
it ſhould overflow Egypt at a Time when the Earth, 
being drieſt with the Summer Heat, might ſuck 
in more of it's Water, and ſufficiently quench 
it's annual Thirſt. For in that part of Egypt 
which lies towards Ethiopia there are few or no 
Showers, and thoſe that fall do not refreſh the 
Earth, which is unaccuſtomed to Rain- Water. 
Egypt builds her whole hope upon this, and 
is fertile, or barren, according as the River af- 
fords it more or leſs Water, The Huſband- 
man never minds the Heavens, and the Poet 
Ovid does not jeſt when he ſays. 


A a aA M R A RAR M A A M 6 „ 


The Herbs beſeech not Jove to pour 
Himſelf upon them in a Shower. 


< If we knew where it begins to increaſe, we might 
perhaps find out the Cauſe of it's Increaſe, But 


after it had wandered over vaſt Deſarts, _ 
made 
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made it's way thro' Fens and Marſhes, and un- 
« known Countries, it collects it's diſorderly Wa- 
ters about Philas, The Iſland of Philas being on 
« every ſide rocky and rugged, is waſhed by two 
« Rivers which there come together and ſurround 
the whole Iſland. Theſe loſing their former Names, 
mix together and are called the Nile, which being 
« increaſed in breadth, glides gently from thence 
« thro* Ethiopia, and the ſandy Deſarts that afford 
© a Paſſage to the Commerce of the Indian Sea. 
The Cararacts afterward receive it, which fill the 
Eye with ſomething great and amazing; there the 
« Nile ruſhes againſt the broken Mountains in it's 
way, and is forced in to the narrow Paſſages 
and Hollows that are made in the hard Rocks, 
daſhing againſt the Stones that obſtruct it's Cur- 
rent, and overflowing ſometimes all the obſtacles 
that interrupt it. Here it's Courſe is obſtructed, 
* which makes it riſe in waves and ſurges : and 
there it is confined between two Rocks, and frets 
and foams to be enlarged ; ſo that it's Waters, 
* which before glided gently along, being now put 
into a violent Agitation, ruſh from one Rock 
* to another, and make it appear more like a 
* Torrent than a River. Now it looks thick, mud- 
dy, and troubled, and half covered with Froth, 
* which is not it's natural Colour, but owing to the 
Injury of the Places it flowed thro*. At length 
having freed itſelf from all Obſtacles, it falls on 
* a ſudden from a prodigious Height, and with 
* a Noiſe dreadful to the Country thereabouts; 
* which a Colony that were placed there, by the 
* Perſians, could not endure; their Ears being 
s ſo ſtunned with the continual Noiſe, that they 
* were forced to tranſport themſelves ro more 
quiet Habitations. The incredible Boldneſs of 
* the Inhabitants is reported among the Miracles 
* of this River, They get into their Boats by 
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pairs, the one guides it, and the other throws 
out the Water, and after they have tumbled 
ſome Time among the raging Waves of the 
Nile, they get into the narroweſt Chanels, and 
avoid as much as poſſible the dangerous Creeks 
in the Rocks; then guiding the Boat with their 
Hands, they are carried headlong down the 
middle of the Current, by the force of the 
whole River, and when the Spectators are in 
great Fear, and begin to lament, believing they 
are overſet and drowned by the great Weight of 
the Water, yet they are in an inſtant ſeen failing 
a great way from the Place where they fell down, 
being carried as ſwift as a Stone out of an Engine, 
Nor does the Boat in it's Fall overſet, but is 
carried ſafe into the ſmooth Water. The firſt 
riſing of the Nile is perceived about the fore- 
mentioned Iſle of Pzzlas, a little way from whence 
it is divided by a Rock (called, by the Greets, 
Abaton) which none ever aſcend but their Ru- 
lers: there the rifing of the River is obſerved 
and marked upon the Sides of the Rock. A 
great way below this there are two eminent 
Rocks, called, by the Inhabitants, the Yeins of 
the Nile, from which a great Force of Water 
floweth; yet not ſo much as to do any harm to 


Egypt. The Prieſts throw Offerings in at theſe 


Mouths, and the Governours Gifts of Gold, 
while the holy Rites are performing. From this 
Place the Nile ſeems as if it had got new Strength, 
and is rolled along a narrow and deep Chanel, 


being hemmed-in by the Mountains on each 


Side, and hindered from enlarging it's Breadth. 
When it comes to Memphis, it is again at Lt 
berty, and wanders over the Country, dividing 
itſelf into Rivulets, and diffuſing it's Streams 
over all Egypt, thro? innumerable Canals, made 
by Art as commodious as poſſible. At firſt it 
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is divided, but the Waters being continued, it 
ſtagnates and appears like a large troubled Sea. 
The Breadth of the Country, thro* which it 1s 
extended, breaks the Violence of it's Current, 
being no leſs than the whole Land of Egypt. 
As muchas the Nile increaſes, ſo much do their 
Hopes for that Year; and the Huſbandman is 
not- deceived who computes his product by the 
Meaſure of the River. Ir brings troubled Wa- 
ter and Mud upon the ſandy and dry Soil, and 
leaves it's Dregs and Filth upon the Ground 
that is moſt chapped with Drought, and what- 
ever clammy Fatneſs it brings along with it, 
is ſprinkled upon the drieſt Places; ſo that it 
manures the Ground two ways, by watering it, 
and covering it withMud ; but the Places it doth 
not reach are bare and unfruitful. If it increaſe 
above ſuch a height it does not ſo well. The 
Nature of this River is alſo wonderful ; for when 
other ſmall Rivers waſte and waſh out the Fat- 
neſs of the Earth, the Nile, by how much it ex- 
cels others in Greatneſs, is ſo far from waſting 
and eating out any Thing, that it rather adds 
new Vigour to the pining Ground, and at leaſt 
puts it into a better Temper, by ſaturating 
the ſandy Places with Slime and Mud; ſo that 
Egypt does not only owe the Fertility of it's 
Soil to the Nile, but even alſo the Soil itſelf. 
When it overflows the Fields, it makes a plea- 
ſant appearance, for the Plains and Vallies lie 
hid under the Water, and the Towns, appearing 
like Iſlands, are only to be ſeen; and they have 
no Commerce one with another in the inland 
Places but by Boats; the leſs alſo the People 
ſee of their Lands, the more they rejoice. When 
the Nile is confined within it's Banks, it is poured 
into the Sea thro' ſeven Mouths, and every one 
of them hath the appearance of a Sea, beſides 
| | « ſeveral 
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«© ſeveral other ſmall Branches and Canals that are 
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cut from one Shore to another. Moreover it 
breeds living Creatures, equal in Bulk and 
Noxiouſneſs to any at Sea, from whence one ma 

Judge of it's greatneſs, by it's affording Room 
to play in, and Suſtenance ſufficient for ſuch 
vaſt Animals. Babillus, the beſt of Men, and 
{killed in all kinds of Learning, relates, that 
when he went Governour into Egypt he ſaw 
at the Heracleotic Mouth of the Nile (which is 
the greateſt) a Company of Dolphins coming 
from the Sea, that were met by a Troop of 
Crocodiles from the River, as it were to give 
one another Battle, The Dolphins, tho? they 
are harmleſs Animals, and do not bite, yet 
they were too powerful for the Crocodiles, 
whoſe Backs are hard and impenetrable even 
to the Teeth of larger Animals than themſelves, 
but their Bellies and lower Parts are ſoft and 
tender; into theſe the Dolphins, ſwimming un- 
der Water, thruft their long Spikes, or prickly 
Fins, which they carry upon their Backs, and 
wounded them ſo that they let out their Bowels, 
by which ſeveral of them being killed, the reſt 
turned their Tails and fled. They are Crea- 
tures that fly from the bold, and purſue the timo- 
rous; nor do the Inhabitants of Teutyra over- 
come them ſo much by their natural or ſupe- 
rior Valour, as by their Raſhneſs and Contempt 
of them; for they follow them of their own 


Accord, and drive them into the Snares of Nets 


that are ſpread for them; tho? a great many of 
them, that have not Courage enough to purſue 
like the reſt, are deſtroyed. Theophraſtus relates, 
that the Nile once brought down Sea- Water ; 
and it is certain that when Cleopatra reigned it 
did not riſe for two Years, viz in the eleventh 


and twelfth Years of her Reign; which they ſay 
« portended 
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rtended bad Fortune to two great Perſons, 
viz, to Antony and Cleopaira, who ſoon after 
loſt their Empires. Callimachus relates, that the 
Nile in former Ages did not overflow for nine 
Years. 
NO WI come to enquire into the Cauſe of 
the Nile's overflowing in Summer, and I ſhall 
firſt begin with the Opinions of the Antients. 
Anaxagoras was of Opinion, that the melted 
Snow is poured down, from the Mountains of 


Ethiopia into the Nile, and makes it overflow; 


and all the Antients believed this to be the 


* Cauſe z Aſcbylus, Sophocles, and Euripides, have 


taught the ſame. But this is evidently falſe 
for ſeveral Reaſons: Firſt Ethiopia is the 
hotteſt Country upon Earth, as appears from 
the tawny or Sun-burnt Colour of the Inhabi- 
tants, and the Troglodytes who build their Houſes 
under Ground: the Rocks alſo are as hot as 
Fire, not only at Noon but even at the cloſe 
of the Day ; the Duſt under foot is ſo hot that 
Men cannot walk upon it; Silver is unſoldered; 
the Joints of Images are disjoined, and what- 
ever is laid on them for Ornament diſſolves or 
is .peeled off; the South Wind, which blows 
from theſe Places, is immoderately hot, and 
thoſe Creatures, as Serpents, Sc. that elſewhere 
uſe to hide themſelves in the Winter, never 
withdraw there, but are found in the open Field 
all the Year, There is no Snow nor heavy 
Rain falls at Alexandria, which is a great way 
removed from theſe immoderate Heats. How 
therefore ſhould a Country ſubject ro ſo much 
Heat, be covered with Snow all the Winter? 
Some Mountains indeed may have Snow on them 
there, but no more than the Ridges of Thracia 
or Caucaſus ; and the Rivers that flow from theſe 


laſt, ſwell in the Spring, and the beginning of 
| Summer, 
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Summer, and are leſs again in Winter; becauſe 
< that in the Spring the Snow is waſhed down 
by the Rain, and if any is left it is melted by 
< the firſt Heat of the Sun. Neither the Rhine, 
* Rbone, Iſter, nor Cayſter, are ſubject to this; they 
only are out a little in Summer, tho* the Snow + 
are very deep on the northern Mountains. The 
« Phaſis and the Boryſthenes would alſo riſe at tha |. 
time, if the Snow could produce great River, 
< againſt Summer. Moreover, if this were the 
< Cauſe of the Increaſe of the Nile, it would floß 
< moſt at the beginning of Summer; for tha Þ 
the Snow, being large and entire, is melted n 
greater Quantities. But the Nile is in it's Gran. 
dure four Months, and is then always the fame, # © 
If we may believe Thales, the anniverſary Nori 
1 < Winds reſiſt the Deſcent of the Nile, and hindert Þ © 
q | it's Courſe, by driving the Sea in at the Mouth - 
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of it's Chanels, ſo that being repulſed it run 
i back upon itſelf; and is not increaſed, but be- 
| < cauſe it cannot find a Paſſage, it overflows ard] 
1 < breaks out in every Place where it can make! 
| it's Way. Euthymenes, of Marſeilles, ſds} 7 © 
with him, and gives this Teſtimony : I hav 2 * 
« ſailed, ſays he, in the Atlantic Sea; whence iI 
Nile flows larger as long as the anniverſanſÞ 7 * ? 
[ North Winds blow, becauſe that then the Se 
| being urged by the Winds, repleniſh it's Stream t 
but when they ceaſe, the Sea grows calm 
[ and the Nile returns with leſs Force. Beſidsff 
[| the Sea-Water is alſo ſweet, and the Monſtaſf 7 * 
; in it reſemble thoſe of the Nile. But when 
« fore then, (ſay I) if theſe Winds make the V f tre 


< ; 


i «< ſwell, doth it riſe before they begin to blos ; oy 
F © and continue after they are over? alſo wif H 
; « doth it not grow greater when they blow ſtroryf , an 
| « er? for it is not increaſed or leſſened, wit i ad, 
| they blow more or leſs, which it ſhould be, 1 9 


„ 
GGG 


« it depended upon their Force. Moreover, theſe 
« Winds blow againſt the Shores of Egypt, and 
« the Nile deſcends the contrary Way againſt them, 
« but why ſhould it not flow from whence they 
blow, if it hath it's Origin from them? Beſides, 
it would flow from the Sea pure and green, 
not troubled and muddy as it doth now, Add 
« to this, that innumerable Witneſſes contradict 
« this Teſtimony, and tho*' Men might lie ſafely 
« and put any Fables upon us, as long as the 
« Coaſts were unknown; but now the foreign 
« Coaſts are frequented by Merchant-Ships, yet 
none of them mention the green Colour of the 
« Nile, or that the Sea hath any other Taſte than 
« uſual ; which is alſo diſagreeable to Nature, for 
«© the Sun evaporates the lighteſt and freſheſt 
Particles. Beſides, why doth it not increaſe in 
« Winter, when the Sea 1s ſometimes raiſed with 
greater Winds than theſe annual ones, which 
are commonly moderate; and further, if it pro- 
ceeded from the Atlantic Sea it would cover 
Egypt at once, and not by Degrees as it does. 
Oenopides of Chios ſays, that in Winter the Heat 


is kept under Ground, and therefore Dens and 
Caverns are then hot, and Fountain- Water is 
© warm alſo, that the Veins of the Earth are dried 
2 © up by the internal Heat; but in other Countries 
the Rivers are repleniſhed with Rain: only the 
Mie, which is not ſupplied with Rain, is leſſened 
uin Winter, and increaſes in Summer, when the 
interior Parts of the Earth are cold, and the 
23 Fountains are freſh and cool. But if this were 


true, all the Fountains would increaſe, and run 


cover in Summer. Beſides, the ſubterraneous 
Feat is not greater in Winter, tho' Water, Caves, 
F< and Wells, are then warm, becauſe they do not 
admit the external cold Air; fo that they are not 
F< abſolutely hot, but only exclude the cold: for 
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the hot Air is kept from them. Diogenes Apollo. 


Sun ſcorches Egypt more than other Countries 
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* this Reaſon they are cold in Summer, becauſe 


« mates ſays, that as the Sun draws Moiſture to it, 
* ſo the dry and parched Earth draws it from the 
Sea and other Waters; for it is impoſſible that 
one Part of the Earth ſhould be dry, when ano- 
ther is moiſt, becauſe it is all over perforated and 
full of Intercourſes, thro* which the dry Places 
draw Moiſture from the wet, otherwiſe they 
would long ſince have been burnt up. For this 
< Reaſon, the Sundraws the Waters to it, and the 
« meridian Places that have moſt need of it; alſo 
< where the Earth is moſt dried, it draws moſt 
« Moiſture to it. As in Lamps, the Oil runs to- 
« wards the Place where it is conſumed, ſo the Wa-. 
ter runs towards that Place where the Earth; 
« parched up with Heat. From whence therefore W © 
© ſhould it come but from the cold northern Parts? 
Does not the Propontis for this Reaſon conſtantly 
< flow into the lower Seas, not as others do by 2 
Flux and Reflux, but by a conſtant and rapid 
« Courſe towards the ſame Point? And unleſs by 
© theſe Intercourſes, Places that wanted were re- 
* pleniſhed from thoſe that abounded, the Earti 
< would be ſoon dried to Duſt, or laid under Wa- 
ter. I would willingly aſk Diogenes, why, finct 
© the Sea and all Rivers meet together, they art 
not larger in all Countries in the Summer? The 


and therefore the Nile increaſes more: and ii 
other Parts of the Earth there is alſo ſome in | 
« creaſe of the Rivers. But I aſk him, why tha 
© is there any Part of the Earth without Moiſture, Þ 
« ſince the hotter it is in any Place the more Moi. 
« ſture it draws from other Countries? And Jafſtly, 
© why is the Nile fo ſweet, if it receives it's Wate! 
from the Sea? For no Water is ſo ſweet as N 
Water of the Nile.“ | 4 
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FROM this Paſſage of Seneca we gather 
the Opinions of the Ancients (eſpecially of the 
Greek Philoſophers) about the Cauſe of the In- 
undation of the Nile. But none of them are true, 
becauſe in thoſe times no Body had travelled out 
of Europe, ſo far as the Springs of the Nile, or 
had viſited the Nations that border on them, which 
are very remote from Egypt. But the Matter 
is now well ſearched into, and the true Caule 
is found out, ſince the Portugueſe, and allo the 
Engliſh and Dutch, trade with the Nations that 
border upon theſe Springs, in the Kingdoms of 
Congo, Angola, Sofala, Mozambique, Sc. (g). F _ 
| the le 


and the other to the Weſt, fall 
into the Mediterranean ; the 
two Mouths being about a 
Hundred Miles aſunder. As 
for any other Branches of this 
River our Modern Travellers 
take no Notice of them, and 
probably thoſe that have been 
mentioned by antient Writers 
wereonly Canals cut from one 
of theſe, particularly the Cana 
which was made to convey the 
Water from the River to Alex- 
andria ſeems in our Maps to be 
laid out for one: However cer- 
tain it is, that there are no o- 
ther Branches navigable atthis 
Day than thoſe of Damietta, 
and Raoſſetto. While the River 
is contained within the Bounds 
of the ordinary Chanel, I ds 
not find it is broader at O/4 
Cairo than the Thames at Lon- 


(g) Since we ſeem to have a 
better Account of the Nz/e than 
our Author had in his Time, it 
will not be amiſs to tranſcribe a 
New Deſcription of it from Mr 
Salmon's Preſent State of all Na- 
tions, Vol. 5. Pag. 10, 11. 

© The River Mie, or Abancs, 
* which in the Aby/ize Lan- 
* guage ſignifies the Father of 
* Rivers, hath it's Sources as is 
« generally held, in 11 or 12 
* Degr. of northern Latitude in 
the Empire of 4by/imia : but 
whether the Portugueſe ſeſuits, 
* as 1s pretended, or any other 
Perſons, have diſcovered the 
very Fountains it iſſues from, 
is very much queſtioned. I 
perceive, the Country where 
it riſes, as ſome of the Natives 
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* impenetrable Woods. This 
* River runs a Courſe of about doz, and in the dryeſt Seaſon 


2 © Fifteen hundred Miles from of the Vear is fordable in many 
S South to North for the moſt * Places. In the upper Parts of 
Part, and a little below Gairs, the Stream there are ſeven 


4 a dividing itſelf into two Bran- CataraZs, where the Water 


ches, one inclining to the Eaſt * falls in ſheets froma very great 
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theſe we underſtand that the Fountains of the 
Nile are in the great Lake Zaire, ſituated in the 
Foreland of Africa, in the middle between the 
eaſtern and weſtern Shore, as was faid in the for- 
mer Chapter. Near to this Lake are ſeveral 
Ridges ot Mountains, particularly thoſe called the : 
Mountains of the Moon, and of Seth, between which 
the Lake lieth as in a Valley among the Moun- 
tains. And becauſe theſe Places lie on the Sou tn 
Side of the Equator, the Motion of the Sun re- 
quires that it ſhould be Winter with them when 
it is Summer with us; but by Reaſon of their 
ſmall Diſtance from the Equator, they have little 
or no cold Weather, but Rain (inſtead of Snow) 
for two Hours before and after Noon, ever; 
Day, in the Kingdom of Congo. And the 
Clouds (ſcarcely ever permitting them to ſee tie 
Sun) ſeem to cover the Tops of the Mountains, # © < 
and pour down continual Showers of Rain upon 1 © 
thoſe mountainous Places; which flow from thence Þ : { 
like Torrents. and have their Confluence in te 1 
Lake Zaire; from whence they are diſcharged Þ * 
into the Chane. of the Nile, Coanza, Zaire, and 
other Rivers, which have their Riſe from this 
Lake; but they do not overflow ſo much (tho 
the Zaire makes an Inundation every Year in the 
fame manner) as the Nile, becauſe their Chaneb 
| are deeper, and after a ſhort Courſe they exore- 
| rate themfelves into the Sea; yet all of them in. 
= | creaſe at the ſame time, and diſgorge a val 
quantity of Water into the Ocean. Therefore i 


Height, cauſing a prodigious * ſwelled by thoſe heavy Rain 
« Noiſe, but thro' Loxwer Eg ypt which conſtantly fall with 
© it ſlides along with a very © the Tropics in the beginn 
gentle Stream, and Paſſengers © of the Summer; and thei 
© areſeldom ſurprized by Tem- are the Occaſion of it's over 
© peſts on it. *Tis obſerved, © flowing the low Lands d 
© the Water is very thick and * Egypt annually.” 
muddy, eſpecially when it is 
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appears that the Inundation of the Nile is cauſed by 
the vaſt quantities of Water it receives from theie 
continual Rains; but the Cauſe of theſe Rains is 
unknown, tho? it be likely they proceed from the 
ſame that generates Rain and Snow with us in 
Winter, which make Inundations not only in the 
Nile but in our Rivers, when they fall in a greater 
quantity than ordinary, as every one knows from 
his own Obſervations. 

THE Time when the Nile begins to overflow, 
and alſo when it ends, agrees with this Cauſe; 
for the Winter, or rainy Seaſon, in Congo and the 
mountainous Places, begins in our Spring, about 
the middle of March or April (which is the Time 
of Autumn to them, viz. from May the Twenty 
firſt to June the Twenty firſt) but is not ſo ve- 
hement as in May, June, and July: in Auguſt and 
Szptemper it is allo moderate, and ends in the mid- 
dle of September. The riſing of the Nile, as was 
ſaid before, begins about the ſeventeenth of June 
in this Age. But Herodotus, teſtifies that the Nile, in 
his Time, was a hund :d Days in riſing, and 
as many in falling; the fore it began to increaſe 
ſome Weeks ſooner, viz. about the firſt of June, 
or in May, and before that it muſt have rained 
ſome Time upon the Mountains, bordering upon 
the Lake, that is, from March to May or June. 


But the Reaſon why it begins to overflow not ſo 
ſoon now as formerly (viz. in the Time of Hero- 
dolus, when it ſeems to have begun in April) is 
2 becauſe the Nile, by bringing down Mud and ter- 
reſtrial Matter, hath made the Ground, which it o- 
verflows, higher, and therefore the Chanel is lower 
and deeper (as well by this as by being ſcoured 
by the rapid Current) and contains more Water 
than formerly, which is the Reaſon that. it doth 
not ſo ſoon overflow it's Banks. And no doubt 
but the Nile, in a great many Ages, may not 


2 3 overflow 
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overflow it's Banks at all; for, by a continual 
waſhing down of the Earth, the Country ts raiſed 
and the Banks and Shores grow higher, and in 
Time may make a Chanel big enough to con- 


tain all the Water of the River when it is at it's 


Height. 

BUT we have ſaid too much of the Nile, and 
more than we intended. | 

THE {ſecond of theſe Rivers, that overflow 
the adjacent Countries at a certain Time of the 
Year, is the Niger, a River in Africa, of no leſs 
Courſe that the Nile, tho* not ſo famous. It over- 
flows at the ſame Time that the Nile does. Les 
Africanus ſays, it begins to riſe on the fifteenth 
of Fune, and increaſes forty Days, and decreaſes 
as many. When it is at the Height, People may 
fail in Boats all over Negroland, tho? not without 
great Danger. | 

THE third River that overflows is the Zair: 
in Congo, as was ſaid before; and to this may be 
referred other Rivers in the ſame Country. 

T HE fourth overflowing River, is the Rio 4 
la Plata in Brafil, which waters the adjacent Fields 
at the ſame Time with the Nile, as Maffeus ob- 
ſerves. 

THE fifth is the Ganges. 

T HE ſixth is the River Indus. Theſe two laſt 
pour out their Waters upon the Earth in the rainy 
Seaſon, viz, in June, July, and Auguſt, when the 
Inhabitants gather the Water into Ponds, and pre- 
ſerve it, that they may be ſupplied at other Times 
of the Year, when there is almoſt no Rain, This 
Inundation makes the Land very fruitful. 

THE ſeventh includes a great many, viz. four 
or five that flow from about the Lake Caamay in 


moderate large Chanels, and exonerate themſelves 
into the Bay of Bengal, flowing thro? Pegu, Siam, 
and other Places. That River which waters the 
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Royal. City of Siam is called Menam, and over- 
flows in September, October, and November, at 
which Time the Fields and Streets in the City 
are all covered with Water, io that the People are 
forced to make uſe of Boats to ſail from one Houſe 
to another. This alſo cauſes an exceeding Fer- 
tility. 

TH E eighth is the River [ Mecon] in Cambodia, 
which overflows in Summer; but is not right placed 
in Maps. 

THE ninth is the River [ Paraguay, which is a 
Part of the Rio de la Plata] and overflows at the 
ſame Time with it, and the Nile. 

THE tenth includes thoſe in Cormandel in In- 
dia, which overflow in the rainy Months, and 
are fed by the Rain that is poured from mount 
Gate, 

T HE eleventh is the Euphrates, which over- 
flows Meſopotamia on ſome particular Days of the 
Year, 

THE twelfth is the River Sus, or Agus, in Suſa; 
which overflows in Winter, | 

I do not remember to have read of any other 
Rivers, beſides theſe, that overflow annually at a 
ſtated Period, tho? there are ſeveral that do it moſt 
Years, as the Oby, the [| Hoambo] or Yellow River 
in China, &c. | | 

THERE are many Rivers that overflow with- 
out keeping a ſet Time, and indeed ſcarce any 
of the larger Sort but what break over the Banks, 
at one Time or other, as the Elbe, the Rhine, the 
: Weſer, Sc. And if it were not for the Depth and 
Capacity of the Chanel, all great Rivers would 
annually overflow ; for moſt of them are vaſtly in- 
creaſed in the Spring. And it may ſo happen, 
that a River which did not uſe to overflow may 
begin to do it yearly, if any Part of the Chanel be 
: raiſed higher by Sands, or otherwiſe, ſo as almoſt 
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to equal the Height of the Banks. But to pre. 
vent this, Men commonly raiſe the Banks in pro- 
portion. 

1 HE ſole Cauſe of theſe Deluges is the great 
quantity of Water which in ſome Places is drain. 
ed from the melted Snow, and in moſt others, 
proceeds from frequent Rains and violent Showers. 
Let it is to be admired why the Indus and the 
Ganges ſhould not overflow at the ſame Time that 
the neighbouring Rivers do, which proceed from 
the Lake Chaamay; tho* it may be thought per- 


haps that this difference of Time, is partly owing to 
the anniverſary Rains 1n the adjacent Places, and 


partly to the Mountains that ſurround the Sources 
or Spring-Heads, as we faid of the Nile; but to 
avoid Prolixity, we ſhall forbear examining every 
Particular. The River Aiſue] near Paris, in 


France, ſometimes ſwells ſo much, without any 


more Rain than ordinary, as to overflow the 
Suburbs of &. Marcellus, and do a great deal of 
Damage. | | 
THE Reaſon why almoſt all theſe Deluges 
make the Fields fertile, 1s becauſe the Water that 
overflows them is either melted Snow or Rain, 
which being light and ſpirituous, and containing 
ſulphureous Matter mixed with it in the Air, is 
more prevalent to make the Ground fruitful, and 
alſo more wholeſome than mineral Water ; and 
that Rain-Water contains ſuch Sulphur and Spirit, 
appears, 1. From the Worms that are bred in it. 
2. From it's quick Putrefaction. 3. From the 
chemical Diſtillation of it. Yet there are ſome 
Rivers that do not make the Land fruitful by their 
Inundation but rather barren, as the Loire in France; 
whilſt the Szyze, with it's fat and ſoft Waters, 


makes the Land fertile. 
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PROPOSITION XXI. 
To explain how Springs break out of the Earth. 


WE have ſhewed in the fourth Propoſition, 
whence the Water proceeds that flows out at 
Fountains z; we now come to enquire how the 
Collections of Waters are made to ſpring out of 
the Earth, which one would think could not be 
done without a violent Perforation of the Ground. 
But there are various Cauſes that make way for 
a Spring: 1. If there be a Cavity, or Receptacle, 
in any Place, the Water, of it's own Nature, and 
without any other Cauſe, will diſtil and drain 
into it, and, in proceſs of Time, by conſtantly 
pervading the Crannies and Paſſages, will make 
them larger, *cill at Jaſt the Cavity be full, and 
overflow into a Rivulet; and the ſame may hap- 
pen if there is no Receptacle, if the Spring be up- 


on the Side of a Mountain, or even upon the Top 
of it, For this Cauſe there are ſeveral Springs 


found in Woods, and ſhady Places, where the 
Rain-Water moiſtens the Earth; and becauſe it is 
not ſo ſoon evaporated by the Heat of the Sun, or 
a free Air, it draws to it by degrees the ſecret 
Water of a future Fountain. 2. The Spirits that 
are mixed with the Waters yet in the Earth, and the 
Rarefaction of them whereby they take up a larger 
Space, often remove the Earth, and make way 
for Fountains ; for Water is more ſpirituous while 
it is hid under Ground: ſubterraneous Fires alſo 
contribute much to it's Rarefaction. 3, Foun- 
tains are brought to Light by Showers of Rain, 
which pervade the Pores of the Earth, and en- 
large them, and by mixing with the ſubterra- 
neous Water, draws it to a Head, by a mutual 
Coherence or Attraction, 4, Sometimes Foun- 

tains 
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tains are opened by Earthquakes; as the River 
Ladon which run formerly between Helis and 
Megalopolis was diſcloſed by an Earthquake. 5. 
Sometimes they are diſcovered, by chance, as the 
Ground is digging. 6. Several have been diſco. 


vered by Animals rooting up the Earth with 


their Snouts. Thus the firſt of the Salt-Springs in 
Lunenburg was diſcovered by a Hog's rooting up 
the Ground, and making a Gutter, into which 
the Water ſpouted up, and filled it, and he (ac- 


cording to the nature of them) laid himſelf down 


in the Water; when he had got up again, and 
the Sun had ſufficiently dried his Back, ſome bo- 
dy diſcovered a certain whiteneſs upon him, 
which, being more narrowly obſerved, they found 
to be white Salr; then they ſought for the Place 
where he had laid down, and found it to be 4 
Spring, producing Salt; which made them begin 
to ſeek for more, and they ſoon diſcovered ſeveral 
others. From this the Town acquired all it's 
Riches and Splendor, and to this very Day there 
is kept in the Stadt- houſe of Lunenburg the ſame 
Hog quartered and ſmoaked hanging upon a Beam, 
whoſe Parts are grown ſo thin, by length of Time, 
that they ſeem to be only Pieces of Leather. 


PROPOSITION XXII. 


A Place being given in the Earth, to know if a Foun- 
5 tain or Well may be made in it. 


VTR UVIUS in his Architecture (Book viii. 
cap. 1.) learnedly aſſigns the Marks by which we 
may know this, from whom Pliny and Palladio 
have borrowed what they wrote upon this Subject. 
Beſonus hath added to it in his Book publiſhed the 
ſame Year 1569, We ſhall here give Vitruviuss 


own Words. | 
3 « IF 
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F (fays he) your Fountains do not flow, you 
are to ſeek out their ſubterraneous Feeders, and 
colle& their Waters together, which are thus to 
be found. A little before Sun-rifing, he with 
your Face cloſe to the Earth, in thoſe Places where 


the Water 1s ſought for, and ſupporting your Face 


with your Chin upon the Ground, look round the 


Country; for by this means the Sight, being no 


higher than it ought to be, will not miſtake, but 
ſee as much of the Country as 1s upon the ſame 
level; then where you obſerve the Vapours to 
vibrate backwards and forwards, and to riſe up 
into the Air, there you may dig; for this Sign is 
never obſerved in a dry Place. Moreover, they 
that ſearch after Water, ought to conſider the 
Soil, for there are different Sorts of Water in 
different Soils. In chalky Ground the Water is 
ſmall and weak, of no great Depth ; and nor of 
the ſweeteſt Taſte; in looſe gravelly Ground it 
is alſo weak, and if it be drawn from a great 
Way under Ground, it is muddy and bitter; in 
black Ground, there are found ſeveral ſmall 
Drains and Runnels, the Water of which, being 
collected into Ponds, made in firm and ſolid 
Ground, has an excellent Taſte; in ſandy Ground, 
or among Grit, there is moderate Water, bur no 
Veins of it found, yet what there is in it is very 
good ; in hard gravelly Ground, mixed with Par- 
ticles of Coal, you are ſure to find excellent, 
well taſted, Water; in red ſtony Ground there is 
plenty of good Water, if it do not fink into 
the Interſtices and waſte away the Stones; at the 
roots of Mountains, and among Flint Stones, 
there is the coldeſt and moſt wholſome Water, 
and the greateſt Plenty of it; but Springs that 
are found in low champain Ground, are ſalt, 
heavy, warm, and unwholeſome ; unleſs they 
come in ſubterraneous Paſſages from the Moun- 
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tains, and break out in a part of the Plain 
that is well ſhaded with Trees, for then they 


excel the Mountain Springs in ſweetneſs, There 


are ſeveral other Signs to find Water by, beſides 
thoſe already mentioned; as if there be found 
growing in any Place, ſlender Bull-ruſhes, wild 
Willows, Alder Trees, Agnus caſtus, Reeds, Ivy, 
or the like, which cannot grow or ve nouriſhed 
without moiſture (tho? theſe alſo uſe to ſpring 
up in Ditches, into which the Rain-Water is 
drained from the adjacent Fields in Winter, and 


is there preſerved longer than ordinary, but you 


muſt not truſt to ſuch Places) only in thoſe 
Countries or Places which have no Ditches, and 
where theſe Signs appear growing naturally, 
Water may be ſought for. And in thoſe Coun- 
tries where there are no ſuch Signs; to find the 


Water, let there be dug a Place about three 


Foot broad every way, and no leſs than five 
Foot deep, and let there be placed in it, about 
Sun-ſet, a braſs or pewter Diſh or Baſon (which 
is at hand) upſide downwards, beſmeared all o- 


ver on the inſide with Oil; let alſo the top of 


the Place be covered with Leaves or Reeds 


_ caſt upon the Earth; the next Day let it be o- 


pened, and if there be Drops, or a Sweating, 
in the Veſſel, there is certainly Water there. 
Alſo if there be put in the ſame Place a Veſſel 
made of Chalk not boiled, the Veſſel will be diſ- 


ſolved, or at leaſt very moiſt if there be Water 


there; if a Fleece of Wool be placed there 
over Night, and if the next Morning Water 
may be wrung out of it, it is a Sign that there 
is plenty of Water in that Place. If a trimmed 
Lamp, full of Oil and kindled, be put cover- 
ed into that Place, and the Oil is not ſpent the 
next Day, but ſome Relicks both of the Oil and 


the Wick ſomething moiſt is left, it ſhews that 
there 


1 
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there is Water there; becauſe all Heat draws 
« moiſture to it. If a Fire be made there, and the 
« Earth be throughly warmed and burnt, and a 
Cloud of Vapours ariſe, that Place affords Wa- 
ter. When theſe Things are tried, and the fore- 
« mentioned Signs appear, a Well may be ſunk 
there, and as ſoon as Water is found, Chanels 
may be dug round about to bring it to a Head. 
But theſe are to be ſought for chiefly in Moun- 
« tains and northern Countries, where the Water 
is more pleaſant, wholeſome, and plentitul ; for 
they are turned from the Courſe of the Sun, and 
© are frequently covered with Woods and Trees, 


© and the Mountains themſelves afford cool Shades, 


« ſo that the direct Rays of the Sun do not reach 
the Earth to draw out it's moiſture. The Val- 
lies between the Mountains alſo receive a greater 
© ſhare of the Showers, and the Snow is longer pre- 
« ſerved under the ſhade of Woods and Mountains; 
* which being melted, pervades the Pores and Veins 
of the Earth, and is carried to the very Roots 
of the Mountains; where it feeds ſome Fountain 
© or other with Water. But, on the contrary, in 
* plain champain Countries, they have ſeldom 
* plenty of Water, and if they have, their Springs 
cannot be ſweet, becauſe the vehement Heat of 
the Sun, being uninterrupted by any Shade, ſucks 
up the moiſture; and if there be any fine, light, 
© and wholeſome, Water above Ground it is eva- 
« porated by the Heat of the Air, and the hard, 
heavy, and unwholeſome Particles are only left 
in theſe Fountains.” 

BUT at this Day, without regarding any Signs, 


they dig up the Ground ſometimes to a great Depth, 


where there are, for the moſt part, found Veins of 
Water, or Spring-heads, or Receptacles of Water, 
or ſubterraneous Rivers. 
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OTHERS luperſtitiouſly take the Branch of 
a Hazle-Tree, cut down at certain Aſpects of the 
Planets, and pretend to know thereby where Wa- 
ter lies concealed. ; 


PROPOSITION XXII. 


To make a Well or Fountain in a given Place, if it le 
Poſſible, 


LET us again uſe the Words of Vitruvius, 


| becauſe he was a Perſon well verſed in theſe Af. 


fairs; and I myſelf never practiſed any ſuch Buſi- 
neſs. | 

_ *£ REASON (ſays he in Chapter vii.) muſt not 
© be deſpiſed in digging of Wells; and the na- 
ture of Things is to be diligently ſearched into, 
becauſe the Earth hath ſeveral Sorts of Matter 
in it, and is (as all other Things are) compo- 
ſed of four Principles, of which the Earthy Part 
itſelf is one ; and Moiſture, from whence Foun- 
tains proceed, is another: alſo Fire and Heat, 
from whence proceed Sulphur, Alum, and 
Bitumen, and the thick Spirits of Air, which 
pervading the Pores, Interſtices, and Fiſſures 
of the Earth, gather to the Place where the Well 
is ſunk, and ſend the natural Vapour they bring 
along with them into the Noſtrils, and ſtop the 
Motion of the animal Spirits, ſo that unless 
they can quickly get out they immediately 
periſh, But to prevent this, they ſhould let 
down a lighted Candle, which if it continue 
burning, there is no danger in going down; 
but if it be put out, by the ſtrength of the 
Vapour, then they muſt dig in other Places 
near this Shaft, and make Tubes (that the Earth 


ale 


may have Noſtrils as it were) to diſcharge tie 
noxious Vapours out of it's Bowels. When theſe Þ _ 
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« are finiſhed, and you are come to Water, let 
« the Well be built round within, but not ſo as to 
« ſtop the Veins from running; bur if the Earth 
« be hard, and the Veins not quite at the Bottom, 
chen muſt Plaifter-work be made to receive the 
Water from the Ledges and upper Places. To 
make your Plaiſter durable, ler the fineſt and 
hardeſt Sand be got, and a certain Weight of 
Flint broken to powder; mix the Sand with the 
beſt quick Lime, two Parts of the one to five of 
the other, and add to this the Cement or Powder ; 
with which plaiſter the Sides of the Well to the 
intended Depth, and faſten it with Beams of 
Wood nailed into it, leſt it ſhould fall in. This 
being done let the Earth in the Bottom be clean 
taken out as far as the Plaiſter-work goes, and 
when it is levelled, ram the ſame ſort of Plaiſter 
upon it, to what thickneſs you pleaſe. If this 
Work be repeated over and over, and the Plai- 
ſter laid on thick, the Water, by being ſtrained 
thro? it, will be more refined and made more 
wholeſome 3 for the Mud by it's ſubſiding will 
make the Water clearer 3 and it will keep it's 
"Taſte without any noiſome Smell; otherwiſe it 
may be needful to add Salt to refine it. 


PROPOSITION "XXIV: 


To know whether Fountain-Water be wholeſome. 
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OF this Vitruvius writes thus ( Book vid. Chap. v.) 
* The Proof or Trial of Fountains is to be made 
If they bubble out of the Earth 
* and flow, let the Inhabitants that live near the 
* Fountain-Heads be obſerved, and if they have 
* ſtrong Conſtitutions and healthy Bodies, are well 
* coloured, without diſtorted Limbs or blear 
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* Eyes, the Waters are certainly good. In like 
manner if a Well be new ſunk, take ſome of the 
Water and r it upon a Veſſel made of the 
beſt Braſs, and if it leave no Spots or Stains, it 
is the beſt of Water. Let it alſo be boiled in x 
brazen Kettle, and if, after it is ſettled and pour- 
ed out, there be no Sediment of Sand or Slime 
at the Bottom, the Water is certainly good, If 
Peaſe or Beans be quickly boiled ſoft in it, it is a 
Sign the Water 1s good and wholeſome. Like. 
wiſe if it appear clear and tranſparent in the Foun- 
tain, and no Moſs or Bull-ruſhes grow in any 
Place where it flows, alſo if the Places be no 
way corrupted with Filth, but are of a fine fort 
of Earth; theſe are all Signs that it is light and 
wholeſome Water.“ | 


PROPOSITION XXV. 


To make an artificial Fountain in any Place if it be 


poſſible, 


A Fountain is ſaid to be artificial or only appa- 
rent, when it 1s fed by a ſubterraneous Chanel con- 
veying Water from a higher Place ; as we ſhewed 
in Propoſition V. Such an one as this may be 
made, if there is any Lake, River, or Fountain 
near, viz, by cutting a Chanel under Ground from 
the Place propoſed to one of theſe, whereby to 
convey the Water ; as we ſhall ſhew in the next 
Propoſition, 


PRO. 


CHA p. 16. of Univerſal Geography. 353 
PROPOSITION: N 


To bring a River from a given Fountain, or River, 
to a place appointed. 


IF the Fountain or River is higher than the 
propoſed Place, it will be eafily done by chole 
Inſtruments chat are uſed for levelling Places, to 
convey Water from a certain Height to ſuch or 
ſuch a Level. Let there be therefore a Chanel 
cut from the Fountain or River to the Place pro- 

oſed, and let it incline, or be more or leſs le- 
velled, according as you would have the Water to 
run ſlow or ſwift, for you are not ſtinted by this 
Problem. To make Aqueducts that will convey 
Water with a moderate Celerity, they commonly 
* 1 the Chanel no leſs than half a Foot in 
five hundred, otherwiſe the Water will run too 
2 ſlow, or not at all. Vitruvius requires no leſs 
than half a Foot in one hundred and no more 
than a Foot, or at moſt a Foot and a half, o- 
therwiſe the Courſe will be too ſwift and rapid : 
But if the Fountain be not higher than the given 
Place, you muſt uſe Engines for raiſing the Water, 
for the making of which you muſt conſult Mecha- 
nics: and other things are to be conſidered in this 

Affair. Some of the French write, that the River 

beine, in running from the Arſenal at Paris to the 
royal Gardens of the Tuilleries, which is five hundred 
EI Fathoms, falls ſcarce one Foot; but it is to be con- 
ſidered that in ſome Parts of the Chanel there i is 
vdo need of ſo great an Inclination, the Water 
having acquired ſome Force already. By this 
Problem Rivers are alſo joined, and Canals cut 
from one to another for the Uſe of Navigation; 
s from the Tanais [or Don] into the Walga, and 
VOL I. A's from 
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from the Houmbo, or Yellow River, to the [ Kiam 
or] Blue River in Ching, Oc. 


PROPOSESTO N--XXVII. 


$3-ne Rivers are remarkable for their long Courſes, 
others for their Breaath, ſome are famous for their 
Scwiftneſs ; and others for the peculiar Nature of the 
Water they carry, and ſome again for two or more 
of theje Properlies. 
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THIS Propoſition requires no Proof. We 
need only enumerate thole of the larger ſort, viz, 
that have a long Courſe, and are famous for their 
Breadth : of ſuch there are but fixtcen hitherto 
diſcovered, The Ne, Oby, Fenija, (the River of 
the Amazons], Rio de la Plata, Parana, Mary, 
Oroonoque, Ganges, Danube (h), St Lawrence in 
Canada, Niger in Africa, Nubia, Wolga, the blue 
and the yellow River in China, | Z 

T HOSE famous for Breadth, tho? not of o 
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| | long a Courſe, are about twenty. The Indus, Zaire, 4 
ik Coanza, theſe from the Lake Chaamay, the Ei- 
phrates, Tanais, Petzora, | Maia] Tobol, and Triiſch : 


in Siberia, St Eſprit in Africa, Amana in the Am: 
rican Caſtile, Magdalen, Julian in Chica, St a, © 
in Peru, the Rhine, Elbe, Maes, Boryſthenes, and 
Totonteac in New- Britain. | | the 
W E ſhall here only trace the Courſe of ten of Þ N 
the largeſt Rivers, leaving the more accurate E. 
| plication of them and others to ſpecial Geography. Þ'Þ 3% 
it THE Nile, Niger, and Ganges, run almoſt n and 
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j a ſtrait Courſe, the reſt have many and large Cu- # havg 
vatures. : "I 
1. THE Mie has it's Fountain in the Lab f 


Zaire, in ſix Degrees of South Latitude, and i, 


(+). The Danube is ſaid to] Miles in a ſtrait Line, fra [ - 
perform a Courſe of above 1500 | it's Riſe to it's Fall. Moul + 
QUE 3 
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Mouth in thirty one Degrees of North. It flows 
from South to North, and 1s in ſome Places very 
broad ; but in others narrow, and hath two great 
Cataracts. The length of it's Courſe is about ſix 
hundred and thirty German Miles, or Two thou- 
ſand five hundred and twenty /talian; which we 
may reckon to be Three thouſand for it's Curya- , 
tures. It overflows every Year. 

2. THE Niger (i), a River in Africa, (ſometimes 
called Senegal) ariſes from a Lake of the fame 
Name, in 5 Degr. of North Latitude. Some have 
formerly thought it to proceed from the Nile by a 
ſubterraneous Paſſage, becauſe it annually over- 
flows at the ſame Time with the Nile. One of it's 
Mouths is in 11 Degr. of Latitude, but the fur- 
theft is 15 Degr. diſtant from the Equator. It 
| flows from Eaſt to Weſt, and in one Place hides 
itſelf under Ground, and again emerges. It's 
Courſe is about 600 German Miles, but leſs if you 
neglect it's greateſt Curvatures, and more if you 
include them. | 

3. THE Ganges, in Aſia, has it's remote, and 
not well known, Fountain a great way up in Tar- 
| WE 6-6 . 

2: tary; ſome place it in 35 Degr. of North Latitude, 
and others further North. It has it's Mouth in the 
1 ö (i) De Ille in his Maps makes in thoſe Maps; and that it is a 

the River Niger to loſe it's barr'd River, and capable of 
i Name at the Lake de Guarde, admitting nothing larger than 
„ and from thence to the Sea Barks up to the French Settle- 
F which in a ſtrait Line is 700 ments, above which, only flat- 
. 1 Britiſb Miles, is called Senegal; bottom'd Boats can float ſo high 
and makes the River Gambia to as Gallum: Whereas the Gambia 
u- have no Communication with is navigable for Ships of any Bur- 
te Niger; but we have no ſuf- then about 50 Leagues above 
fcient Proof that there is any the Eugliſo Settlements, and for 

| ſuch River as the Nizer: But Mr Veſſels of 100 Ton up to Bar- 
FT Snoau, late Governour of James raconda, and ſomething higher 
4 Fort on Gambia River, informs {for ſo far the Tileprevails) an 
me, that the Senegal hath not is near 150 Leagues above James 
; Jo long Courſe as is repreſented Fore. Templeman's Survey. 
6 3 Aa2 Latitude 
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Latitude of 22 Degr. and flows from North to 
8 South. It's Courſe is about 300 German Miles, and 
4 every Year it overflows it's Banks. 

, 4. THE Oby, a great and every where broad 
River in Aſia, has it's Fountain in the Lake Kay 
Kiſan, among the Mountains of Tartary, in the 

Latitude of forty eight Degrees North. It has it's 
Mouth in ſixty nine Degrees of Latitude, and runs 
a Courſe of about four hundred German Miles, 
without it's Curvatures. It divides itſelf in Siberia, 
into two Branches, or rather ſends forth an Arm 
which makes a Curvature, and returns to it again, 
and fo forms an Iſland, in which there is a City 
built by the Mu/covites and Siberians, called For- 

oel. | 

5. THE Tenia, a River in Aſia, hitherto un- 
known to our Geographers, but taken Notice of by 
the Muſcovites, It is ſaid to be much greater than 
the Oby, from which it is diſtant eaſtward, about 
ten Week's Journey, towards Tariary, Theres 
a Range of Mountains runs for a great Way along 
it's eaſtern Banks; and the weſtern Shore is inhabi- Þ__ 
ted by the [ Ton- Guiſins J. It overflows the weſtern 
Shore ſeventy German Miles every Year in the 
Spring, when the Inhabitants are forced to betake 
themſelves, with their Cattle and Tents, into the 
Mountains on the eaſtern Shore. Where it begins 
and ends is not known, but it 1s thought to run as 
long a Courſe as the Oby. 

6. [THE Maia or Lena] is far diſtant from the 
Jeniſa eaſtward. The eaſtern Branches are ſaid to 
procced from the Borders of China, and the King- 
dom of Cathaia; if there be ſuch a Place. Its Þ 
Fountain and Mouth are unknown; and it is not! 
reckoned one of the largeſt ſort of Rivers; on, 
we are willing to mention it here, becauſe it Is Þ ? 6, 
not been taken notice of by any Geographer, 0Þ h 
more than the 7eni/a and 2711/ch, | : 

| e 7. THEFS 
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7. THE River of the Amazons, (or Rio de O- 


rellana from Franciſco Orelli) in America, is thought 


to be one of the greateſt Rivers upon Earth. Ir's 
Fountain is in the Province of 2uio in the Kingdom 
of Peru, near the Equator, and it's Mouth, being 
15 Leagues broad, is in 2 Degr. of South Latitude. 
It is faid to run a Courſe of 1500 Spaniſh Leagues, 
by reaſon of it's great number of Windings, tho” 
it extends not above 700 in a ſtrait Line. Some 
confound this with, or will have it to be, a Branch 
of the Miary. It is in ſome Places four or five 
Leagues broad, but it receives it's Water not fo 
much trom Fountains, as from the Rains that fall 
upon the Mountains of Peru ; and therefore is no- 
thing nigh fo broad in the dry Seaſons. This 
makes Travellers diſagree in their Deſcriptions of 
If, 

8. T HE River of Plate, Argyropotamus, or Rio 
de la Plata, in Braſil, hath it's Fountain in the Lake 
Aarayes, and receives a Branch from about Poti, 


and it's Mouth in 37 Degr. of South Latitude, 


which is ſaid to be twenty Leagues broad; but 
when 1t overflows, it has a great many Mouths, 
which are accounted but as one; for at other times 
it hath not much Water in it. The Inhabitants call 
it Paranaguaſa, i. e. The River like a Sea, as ſome 
obſerve. | 

9. THE Omardnan is likewiſe a River of Bra- 
Il, flowing thro? a long Tract from the Mountains 
of Peru. Theſe three great Rivers of Braſil, viz, 
the Orellana, the Rio de la Plata, and the Omard- 
nan, meet in certain mediterranean Parts of Braſil, 
ſo as to form Lakes, from which they again riſe ſe- 


Parate. 
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10. THE River of &, Lawrence flows between 


; Canada and New- Holland, in North America, and 
bath it's Fountain in the Lake [ Frontenac or] Iro- 
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quois. It's Courſe is no leſs than 600 German 
Bans. 


PROPOSITION XXVIII. 


There are Whirlpools and deep Pits found in ſome 
Rivers. 


T H Us in the River Soame in Picardy, between 
Amiens and Abbeville, there is a blind Whirlpool, into 
which the Water ruſhes with ſuch Violence, that 
it's claſhing may be heard ſeveral Miles off. There 
are many others of this kind, 


PROPOSITION XXIX. 
River Water is lighter than Sea-Water. 
THE. Reaſon is, becauſe Sea Water hath much 


Salt in it. From whence it happens, that ſome 
things ſink to the bottom in Rivers that floated up- 
on the Sea; as very often heavy loaded Veſſels, 
which were born up at Sea, ſink in the Harbour, 
However, the Proportion between them is various, 
and they both differ in Weight in divers Places. 
We commonly ſay, they are as 46 to 45, i. e. 46 
meaſured Ounces of River Water equiponderate 
45 of Sea Water. 
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Of Mineral Waters, hot Baths, and Spares. 


GORE there are ſeveral Species of liquid 
Bodies, or Waters, whoſe peculiar Pro- 
perties ſeem ſurpriſing, it has given, Occaiion 
to Geographers to treat thereof; but all of 
them hitherto, except a bare Recital of their 
Names, and a ſhort Account of ſome of the 
moſt extraordinary, Fountains, have added no- 
thing to give us an Inſight into their Cauſe. 
But we ſhall here treat of them more fully, 
and explain their Cauſes, and alſo ſet them in 
a clearer Light. FE 


PROPOSITION I. 


No Water is pure and elementary; but contains other 
Particles mixed with it, ſuch as are found in ter- 
reſtrial Bodies; and theſe are not only earthy, but 
alſo of various other kinds, as Oil, Spirits, &c. 
But that is called Mineral Water which contains 
fo many of theſe Particles different from the Nature 
of Water itſelf, that from them it acquires ſuch re- 
markable Properties, as affe# our Senſes, and 
makes us take notice of it. 
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THE Truth of this Propoſition is apparent 
from Experience, and is proved as well from the 
different Taſtes of the Waters as from Diſtillation ; 
and all Naturaliſts agree that there is no ſuch thing 
in Nature as pure or ſimple Water, or any other 
Element ſeparated from others, becauſe of the con- 


ſtant and various Agitation of the Particles of 


Bodies. But in mineral Waters (that we may come 
cloſer to our Subject) the cauſe of this Mixture 
is their receiving the ſpirituous Particles of he- 
terogeneous Bodies; for Rain and the very Air itſelf 
that covers the Water, is impregnated with many 
difterent ſorts of Particles. | 

ALL Waters therefore have a Mixture of Par- 
ticles of another Nature, tho' all have not the 
ſame Quantity of them; and tho? there flow into 
the Rhine, the Danube, and the Elbe, and into all 
great Rivers, ſeveral Rivulets impregnated with 
mineral Particles in ſuch Quantities as to affe& 
the Senſes; yet becauſe, beſides theſe, there are 
many other Brooks that flow into the ſame Rivers 
which are not impregnated with a ſenſible Quan- 
tity of heterogeneous Particles; and becauſe moſt 
of their Water proceeds from Rain and Dew, 
therefore theſe heterogeneous Particles are not ea- 
fily diſcovered 1n ſuch great Rivers, tho? they are 
received by them; but require to be ſeparated by 
Art, if we would know their Taſte and Qualities, 
We therefore call that mineral Water which hath 
ſome remarkable: Property more than what is ob- 
ſerved in common Water, or hath fo large a Mix. 
ture of heterogeneous Particles as ſenſibly to alter 
it's Taſte, 
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PROPOSITION H 
Mineral Waters are of three kinds. 


SOME ire corporeal, (we want a better Word 
for it) others ſpirituous, and the reſt both corpo- 
real and ſpirituous. Thoſe we call corporeal mi- 
neral Waters do contain fixed and ſolid Particles 
of Minerals and Foſſils, which can be ſeparated 
from the Water, and ſeen with the naked Eye; 
and ſuch as theſe are of two ſorts: Some carry large 
Particles of Minerals and Foflils, which may be 
perceived with little or no trouble in the Water 


itſelf; nor are they properly ſpeaking mixed with 


the Water : Such as theſe we treated of in the fore. 
going Chapter, and have in them Grains of Gold, 
Silver, Sc. and therefore are called auriferous, 
argentiferous, &c. But ſuch are not properly called 
mineral Waters, becauſe they have not theſe Par- 
ticles mixed with them, but ſeparate ; neither do 
they receive any Property or Quality from them : 
yet becauſe Men admire ſuch Rivers and their 
Explication hath a great Affinity with the Deſcrip- 
tion of mineral Waters properly ſo called, we 
thought fir to mention them under the ſame 
Head ; to which may be added bituminous Foun- 
tains, Sc. 

BUT eorporea] mineral Waters are more pro- 
perly ſuch as indeed contain ſolid Particles of Foſſils, 
but ſo {mall and minute that they are entirely mix- 
ed, and cannot quickly be diſtinguiſhed by the 
Sight, unleſs they are made to ſubſide by Art, or 
a long ſpace of Time; or by Concretion are brought 
to a viſible Maſs, ſuch as Salt and ſulphureous 
Fountains, Fc. and chemical Waters in which 
Metals are diffolved, | 
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SPIRIT UO US Waters are thoſe that con- 
tain only a volatile Spirit, ſuch as is found in Mi- 
nerals; but have no fixed Particles in them; and 
therefore their Compoſition can never be made 
viſible. 

WE call thoſe Waters both corporeal and ſpi- 
rituous, which contain not only fixed and ſolid 
Particles of Minerals, but alſo volatile and ſpiri- 
tuous : Of all which we ſhall * Examples in the 


following Propoſitions. 


PROPOSITION III. 


To explain bow mineral Waters are generated. 


i. IF the Water be carried under Ground with 
a rapid Courſe among metalline and mineral Earth, 
which is eaſily looſened, it is evident that it waſhes 
Particles from it, and may carry along with it Grains 
of theſe Minerals; and this is the Generation of 
theſe corporeal mineral . that hold Grains in 
them. 

2. IF the Minerals are e imperſect and not ſo 
cloſely joined, as Vitriol, Sulphur, Sc. or even 
Salt, which of their own Nature eaſily mix with 
Water; and if a Rivulet, or Gut of Water, runs 
thro* Beds or Mines of ſuch Minerals, or be ſtrain- 
ed thro' them (without a Chanel or Duct in ſuch 
a Manner as we explained in Propoſition V. of 
the preceding Chapter) the Water when it breaks 
out at the Fountain will have ſmall Particles of 


theſe Minerals mixed with it, and will be cor- F 


poreal mineral Water, of a ſubtile Compoſition,, 
according to the ſmallneſs of the Atoms. Now! 
whether the Water can in like manner diſſolve or 


unite with itſelf the Particles of Metals, is to be þ * 
queſtioned, becauſe they are hard and ſolid, and“ 


therefore are not eaſily blended with Water. 1 
3 acknowledge 
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acknowledge this may be done, but not with ſimple 
or common Water, but by a vitriolic and ſalt 
ſpirituous Water, like the Aqua Fortis of the Che- 
miſts; for as Aqua Fortis diſſolves Metals into A- 
toms, and eaſily unites them with itſelf, ſo that 
they do not ſubſide at the Bottom, unleſs they be 
ſeparated by Art: in like manner when ſuch Wa- 
ter runs thro? a metallic Earth, it may diſſolve the 
metalline Particles and unite them with itſelf; and 
thus are the corporeal mineral Waters of the ſecond 
Sort, accounted for and explained. | 
3, BEFORE Metals are formed in the Bowels 
of the Earth, Steams and Vapours are condenſed 
about the extant Corners of the Rocks, to which 
they ſtick faſt; being at firſt but of a ſoft Sub- 
t ſtance, though they are afterwards hardened by 
degrees; if therefore the Water ſhould run or 
> glcet thro? the Places where ſuch Vapours are in 
© Commotion, it is impregnated with them; and 
thus {pirituous mineral, and metalline, Waters are 
produced. Imperfect Minerals alſo make mineral 
Waters of their own Nature, after another Me- 
chod; viz. when, being heated by a ſubterraneous, 
or their own proper, heat, they fend forth Spirits 
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aud Vapours, as Sulphur, Vitriol, Salt, Coal, Sc. 1 
And ſuch Fumes and Exhalations are always ſtir- wh 
red up where there are ſuch Minerals; among 1 
h which the permeating Water is impregnated with 1 | 
i that Spirit. Some think theſe ſpirituous Waters 9 a} 
may be generated by being only carried thro' a 1.8 
ot metallic Earth, or by having their Receptacles in [i : 
r-Þ Wit, or in their Mines; but it is found to the con- | 


n, | trary by Experience, that Water receives no Qua- 
w | Flity from Metals and Minerals, tho' they ſhould 
or be immerſed in it a great many Tears. There- 
be fore, rejecting this Opinion, it is moſt reaſonable 
nd to ſuppoſe, that theſe Waters receive a certain Spi- 
II it, trom the Seeds of Metals, or firſt Principles, 

| | as 
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as we may call them; or we may fay that ſuch 
Waters are impregnated with the ſubtile Spirits of 
Vitriol, Salt, Sc. by the help of which a Spirit is 
extracted from hard Metals; but I do not lay ſo 
great Streſs upon this latter cauſe; for a Queſtion 
will ariſe again about the Generation of this ſpiri. 
tuous, mineral, vitriolic, and ſalt Water. 

FROM theſe together it appears, how mine. 
ral Waters, both corporeal and ſpirituous, are ge. 
nerated. 


PROPOSITION UV. 


There are innumerable Kinds of mineral Waters, a- 
cording to the Variety and Diverſity of the Particle, 
they receive from different Minerals. 


WE have ſhewed and explained in the former 
Propoſition, how mineral Waters receive theſe 
Particles (from which their extraordinary Qualities 
ariſe) from Minerals, or Foſſils. Now becauſe there 
are divers Kinds of Minerals, it hence follows, that 
mineral Waters are various, and almoſt infinitely 
different in their Qualities z not conſiſting of one 
kind of Water impregnated with only one fort ot 
Mineral, but of various Kinds, mixed with various 
Sorts. Wherefore mineral Waters are either ſimpk 
or mixed ; and the Mixed have two, three, four, 
or more, ſorts of Foſſils in them. a; 

HENCE are, 1. Metallic Waters, as of Gold, 
Silver, Copper, Tin, Lead, Iron, &c. 

2. SAL Waters, as of common Salt, Nitre, 
Alum, Vitriol, Se. | 


3. BITUMINOUS Waters, ſulphureous, | 


antimonial, as of Coal, Ambergris, &c. 


4. WATERS proceeding from various kinds of | 1 
Earth and Stones, viz. Limeſtone Waters, (which“ 
49 70 5 receive 
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receive Particles of Lime-Stones) Chalk, Oker, 
Cinnabar, Marble, Alabaſter, Sc. 

5. MERCURIA L Waters, Sc. 

ALL theſe kinds of Waters are to be under- 
ſtood three Ways, as was ſaid in the ſecond Pro- 
polition (as all other mineral Waters are), vi. 
i. Some of them are corporeal, either ſenſibly ſo, 
or by a refined and ſubtile Commixture. 2. Others 
are ſpirituous. 3. Others are both corporeal and 
ſpirituous. Theſe Differences may be applied to 

the ſeveral Kinds of mineral Waters. For Example: 

There are Golden Waters which are, 1. Corpo- 

real, that carry Grains of Gold, of ſuch Magni- 

tude, that with ſmall Trouble they are diſcernable, 
by reaſon of their groſs or courſe Mixture. 2. Cor- 
poreal, that carry very minute Particles of Gold, 
well mixed with them; and tho? the ſmalleſt Par- 
ticles of Gold, do of their own Nature ſink to the 
bottom in Water, yet that there are ſuch, appears 
from the Aqua Kegia of the Chemiſts, in which 


Hold is diſſolved into Atoms; but this Aqua Regia 
is not a Simple Water, neither does any Water 


carry Atoms of Gold in it, unleſs it be before im- 


; pregnated with other mineral Particles. 3. Spiri- 
auuous golden Waters, that have engendered a Spi- 
1 and Vapour in the Earth from which Gold is 
produced. 4. Golden Waters that are both corpo- 
: ' real and ſpirituous, viz. that have both Atoms of 


Sold, and the Spirit that produces it. 

J THUS we are to apply this four- fold Variety 
do all forts of mineral Waters, whether ſimple or 
e. mix' d (from whence innumerable Species are pro- 
: | duced ; for either the Bodies of Foſſils, or their Spi- 


* N 


rits, or the Body of one Foſſil with the Spirit of ano- 
ther, are mixed or engendered in the Water): ſo Lea- 
or den Waters are of four kinds, viz. r. Viſibly cor- 
my poreal. 2, Corporeal by a ſubtile Mixture. 3. Tin- 

ctured by the ſpirit of Lead. 4. Impregnated both 
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with the Body and Spirit of Lead. And theſe four 
Participations of Minerals are to be applied to mer- 


curial Waters, Sc. and more eſpecially to ſalt, 


vicriolic, and ſulphureous Waters, becauſe in theſe, 
Nature itſelf diſplays a four. fold Variety; tho? it 
15 to be doubted, whether there be corporeal Par. 
ticlcs of a ſubtile Grain in metalline Waters. Spiri- 
tuous metallic Waters are alſo very rare; but the 


Water of Salt, Sulphur, &c. both corporeal and 


ſpirituous is very common, becauſe theſe Foſſils are 
found in more Places of the Earth, and in greater 
Plenty, and their Particles are alſo ſooner daſhed 
to Atoms, and diſſolved by the Water; beſide 
they frequently emit Steams and Vapours. 

LET us explain this four-fold Variety of Par- 
ticipation by Gn Example of Gold. 

1. IN the preceding Chapter, Propoſition xvi, 
we enumerated thoſe Rivers that carry Grains of 


Gold, and with this Treaſure glad the Hearts of 


the Natives upon their Banks ; as in the County of 
Tyrol, and the neighbouring Places, there are ſe- 
veral ſuch ; and as we ſaid before, the Rhine, the 
Elbe, the Danube, and ſeveral other great Rivers, 
carry Grains of Gold in ſeveral Places (and allo 
other Metals and Minerals) which they receive from 
auriferous Rivulets. IJ he Rhine carries Grains of 
Gold, mixed with Clay and Sand, in many Places, 
but eſpecially at theſe, viz. 1. Near Coire, in the 
Gri/ons Country, 2. At Mayenfield, 3. At Egliſau, 
4. At Sokinge. 5. At the Town of Augſt, not far 
from Baſil. 6. At Neuburg. 7. At Seltx. 8, At 
Worms. g. At Mentz. 10. At Bacherach, 11. At 
Bon, Sc. The auriferous Rivulets, which the Rhine 
receives, the Reader may ſee in Thurnheuſerns ; and 
alſo thoſe that run into the Danube, and Elbe. 
Small Grains of Gold are found in the Elbe in 
theſe Places : 1. At Lotomeritz in Bohemia. 2. At 
Purn, 3. At Dreſden in Meiſen, 4. At N 

| = Kt 
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5. At Magdeburg. 6. At Lavenburgh Tower, five 
Miles from Hamburgb. Several other auriferous 
Rivers are given an Account of in the forecited 
Book of Thurnbeuſerus; and ſuch as carry other 
Metals and Minerals. And theſe are auriferous 
corporeal Waters, of the firſt kind, carrying viſi- 
ble Grains, which are not ſo properly called Mine- 
ral or Golden Waters, becauſe the Gold Grains 
are not mixed with the Water, but only carried in 
it by it's rapid Motion ; the Water itſelf being un- 
compounded with it. | 

2. CORPOREAL Golden Waters of fine 
Mixture, whoſe Atoms are united with the Atoms 
of Gold, like the Aqua Regia of the Chemiſts, 
which diſſolves Gold, and unites it by Atoms to it- 
ſelf. For ſince it is poſſible that there may be in 
Nature ſuch Water as this of the Chemiſts, which 
may run thro? Golden Earth, or Gold Mines, it 
is reaſonable to ſuppoſe, that it eats out Particles 
and diſſolves them into Atoms, and unites them 
to itſelf z and from this Cauſe proceed thoſe (or 
ſuch like) Golden Rivulets as are deſcribed by 
Thurnbeuſerus, in his Account of the Danube, Rhine, 
Sc. | | 

3. SPIRITUOUS Golden Waters are but very 
few, ſome of which perhaps are enumerated among 
the reſt by Thurnbeuſerus; but theſe are not fo 
much known or regarded, becauſe Golden Earth 
and Gold Mines are very ſcarce ; beſides where there 
are ſuch Mines, there is ſuch a Mixture of other 
Minerals, that they are not perceptible. Never- 
theleſs there are ſome Rivulets in the high Alps of 
Bohemia, that are ſaid to participate of theſe Gol- 
den Spirits, as in the Fiechtelberg Mountains in Si- 
lia. The Hot Baths alſo in the Biſhopric of Coire, 
are believed to be impregnated with this kind of 
Spirit, yet becauſe of the Mixture of other Mine- 
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rals in a greater Quantity, this quality is rendered 
leſs perceptible. 

4. GOLDEN Waters that carry both the 
Atoms, and Spirit of Gold, are ſome of thoſe 
Rivulets mentioned by the above-named Thurnhey- 
ſerus. | 

LET us alſo give an example of ſalt Waters. 

1. CORPOREAL falt Water, which carry 
groſs and undigeſted Particles of Salt, are found in 
many Places, and ſufficiently Known; as Foun- | 
tains, whoſe Waters produce Salt ; and Sea-Water | 
from which Salt is extracted by boiling. | 

2. SUBTLE corporeal ſalt Waters, which 

contain Salt diſſolved into the minuteſt Atoms, are 1 
ſuch as are very ſalt, and yet very clear, as many = 
1 

1 


falt Fountains are, and Sea-W ater that is thin and 
fine; tho' there is a great Difference in this ſubtile 
Mixture. Hereto may be referred the Urine of all 1 k 
Animals. | = 
3. SPIRITUOUS falt Waters, which d | k 
not contain the Particles of Salt, but only the Spi- C 
rit of it, are of ſuch a Nature, that if ſeveral Tuns 
be ever ſo much boiled, they will not yield any 
Salt. There are a great many of theſe in Germany, 
and other Places, but they are ſeldom without 
[ Mixture. 
| 4. CORPOREAL and ſpirituous ſalt Wa- 
18 ters, which contain the Particles and Spirit of Salt. 
P Almoſt all corporeal Waters have ſome ſmall Por- 
tion of ſaline Spirits in them, but few of them any 
Quantity. Thus the Fountains about the City Sall- 
|| zinge, near the Rhine, are ſalter than other falt 
„ Springs, and yet yield leſs Salt, becauſe their ſharp 
i and brackiſh Taſte 1s heightened by a Spirit or vo- 
i latile Salt, which flies away in the boiling. 
1 HENCE ir appears how this four-fold Va- 
riety of Participation is to be applied to the ſeve- 


3 ral 
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ral kinds of mineral Waters, viz, to vitriolic, A- 
lum, and Lead Waters, Sc. | 


PROPOSITION V. 


To enumerate the-moſt remarkable Varieties of mineral 
” Waters. 


IN the foregoing Propoſitions, we have ex- 
plained the Kinds and Differences of mineral Wa- 
ters, taken from their Nature, which conſiſt in 
having mineral Particles in them, which they carry 
or with which they are impregnated 3 but becauſe 
theſe Varieties are not ſo perceptible to the Senſes, 
and there are ſeveral Mixtures of Minerals that 
cauſe various, and almoſt unaccountable, Properties 
in the Waters, therefore they are not ſo eaſily 
known and diſtinguiſhed by the Vulgar; for Wa- 
ters (and other Bodies) become famous among Man- 
kind, and receive their Names from their manifeſt 
Qualities which ſtrike and affect the Senſes, whoſe 
Cauſe and Explication is to be deduced from their 
Compoſition and Participation. There are there- 
fore ten Species of Waters, or Liquids, that flow 
out of the Ground, which, are commonly taken No- 
| tice of by the Vulgar. 1. Acid Waters. 2. Bitter. 
3. Hot, 4. Very cold. 5. Fat and oily. 6. Poi- 
ſonous or deadly. 7. Coloured. 8. Boiling. 9. Wa- 
ters that harden Bodies, change their Colour, or 
Otherwiſe alter them. 10. Saline. 11. To theſe 
may be added, ſuch as are. inveſted with other 
- uncommon Properties. All kinds of Waters deſcri- 
bed by Authors, may be referred to one or other 
of theſe Heads. We ſhall here briefly explain their 
Generation and Differences; and give ſome Ex- 
amples. e 
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or leſs, in the Bowels of the Earth, eſpecially with 
Steel and Iron. We prove this to be the true 
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PROPOSITION VI. 


To explain the Origin, or Compoſition, of acid Waters, 
| their Difference and real Species. 


THESE four Waters, called by the German; 
Saur-Brunnen, are celebrated in moſt Countries, 
They proceed from a Mixture of the Spirit of 
Vitriol, Salt, and Alum ; which Minerals are found 
partly ſimple, and partly mixed, with others more 


Cauſe of Acidulz, 1. Becauſe almoſt wherever 
theſe acid Fountains break out, there are found 
Mines of Vitriol, Salt, and Sulphur. 2. Becauſe 
the Spirits of Vitriol and Salt are acid, and alſo the 
Spirit of Sulphur, as appears from Chemiſtry, 
3. Becauſe no acid Body can be drawn from theſe 
Acidulæ, but only a Spirit which is no way unlike i 
the Spirit of Vitriol, Salt, &c. 3 

THERE is plenty of Acidulæ in moſt Coun- 
tries, eſpecially thoſe that abound in Mines. In 
Germany alone, their Number amounts to almoſt 
one thouſand. Their Cauſe is an acid Spirit which 
is found in moſt Bodies, and in all Herbs and Fruits. 
T HE difference of Acidulæ is remarkable: Some 
are ſo acid, that Men uſe them inſtead of Vinegar; 
ſuch a Fountain as this is found in the Province of 
Nota, in Sicily; and another of a remarkable ſour- 
neſs at Elbogen in Germany, Other Fountains are 
called vinous becauſe they come near the grateful 
Reliſh of Wine; of which kind there is a famous 
one at Schwalbach, in the County of Catzenellebrgen 
in Germany (a). There is a Spring near f Bal: 
8 omar, 


{ a ) Such like Chahbeates or Acidulæ or Sour Waters; for 


Spaaus are not ſo properly called they do not contain any dun 3 
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domar, in the Province of Lionnois in France, cal- 
led la Fontaine forte, which ſupplies the want of 
Wine ; for if one fourth Part of it be mixed with 
Wine, it will want nothing of it's right Taſte and 
Reliſh ; if it be poured on Flower, it will imme- 
diately ferment z they can boil no Meat in it, be- 
cauſe through the Subtility of it's Spirit, it ſoon 
evaporates z it 15 ſo extraordinary wholeſome, that the 
Inhabitants thereabouts ſeldom ſtand in need of a Phy- 
ician. 
d NOT far from the Town of Bazas in Guienne, 
there is ſuch a Fountain, of a ſharp vinous Taſte, 
whoſe Waters, if they are mixed with a ſixth Part 


of Wine only, will drink like neat Wine, without 


the leaſt mixture of Water. Near Rome there is 


a ſharp taſted Alum-Fountain, whoſe Waters being 


mixed with Wine, make a very agreeable Liquor, 
There is a great Number of ſuch Acidulæ in High 
Germany ; ſome Part of which flow into the Danube 
and ſome into the Rhine. There are ſeveral of theſe 
in the fore - mentioned County of Catzenellebogen, 
in the Electorate of Triers, in Tyrol, in the Griſons 


vitriolic, or acid Salts to make to this purpoſe in a late Book 
them taſte ſharp or ſour, but ra- entitled New Experiments and 
ther leave a ſweetiſh Flavour or O&/erwations upon Mineral Ma 
Farewel behind; and tho' at the ters, by Dr Shaw. See alſo 
firſt thought one would aſcribe Philoſ. Tranſ. No 1 37. Pag. 247. 
2 ſharp or ſour Taſte to the Pyr- and N? 351. Pag. 564. 
mont, Shaw, or Tunbridge, Wa- The moſt celebrated Spaaus, 
| ters, yet if they be rightly con- Mineral or Medicinal Waters in 
| fidered it is their ſmart briſk England, are at theſe Places; 
| Taſte that miſleads us to think viz. at Bath, and Tunbridge ; at 
them acid or truly ſour. Thus Farington in Dorſerſbire; at 
| Cyder and ſoft Ale when bot- ington, Hampſted, and Pan- 
led will give the like Pungency cras, in Middleſex; at Scar- 
to the Tongue, and ſuch an borough, Harrowgate, and Cock- 
| acute Affection to the Palate, grave, in Yorkſhire; St Winifred's 
hen it is far from being ſour. Well in Flinthire ; at Dulwich 
© This is proved from ſeveral Ex- in Surry; at Butterly in the 
© Periments by Dr Slare. See more Biſhopric of Darham, &c. 
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| Country, in Bavaria; and a famous one called Heil- 
| burn, near Anderna. Near the Village Valentiola, 
| in the Territories of Toledo in Spain, there are Foun- 
tains that are acid, and have a vinous Taſte, near 
the Bottom, but are ſweet at the Surface; which 
Baccius thinks proceeds from the ſubſiding of the 
acid and nitrous Particles; but I believe (if the Re- 
lation be true) that it proceeds rather from a ſub- 
tile Spirit, which by coming to the Surface, quick- 
ly expires. | 
OTHER acid Fountains are aſtringent, and 
contract the Palate, which is a Sign of a Mixture 
of the Particles of Iron, or of Vitriol and Alum, 
Se. | | 
T HE Water of theſe Fountains, is obſerved to 
be not ſo ſour in cloudy and rainy Weather, which 
is a ſign that condenſed Air is mixed with it. Alſo 
if it be expoſed to the Sun, or ſtand for ſome Hours 
in an open Veſſel, or be carried in the cold from 
one Place to another in Bottles not well corked, it 
loſes it's Acidity ; which is a certain ſign that this 
Acidity proceeds from a ſubtile Spirit. 
THE have allo the very Atoms of Vitriol, 
1 Alum, Iron, Salt, Ink, Sc. and of Clay and Gra- 
bl vel, Sc. as appears from the Matter that ſticks to 
i the Canals thro? which they flow. 
T E Studious may collect a great many Ex- 
p amples from Authors. There are no leſs than two 
hundred acid Fountains or Rivulets, that flow into 
the Rhine; but becauſe of the Subtility of their 
Spirits, the Rhine does not taſte acid in the leaſt. - 
IF any ſhould enquire, Why there are no acid 
Fountains in the northern Countries? I ſuppoſe the 
Cauſe is owing to the want of ſubterraneous Heat, W* * 


and to the great Denſity of the Earth; and for thi 
ſame Cauſe there is little or no Gold found in thoſe 


Countries. F 
2 PRO 


hement Ebullition of the Hot 
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PROPOSITION VII. 


7 0 explain the Cauſe of bot Baths, and to enumerate 


the moſt famous ones. 


THERE: is 2 Fountain in {elatd; Win 


thought to be hotter than any of the reſt, ſo that 
it's Waters differ not from thoſe that are heated to 
the highelt Degree by Fire (b); but Caronius writes, 
that in Japan there is a Spring ſo hot, that no Wa- 
ter can be brought to the ſame Degree of Heat, by 
the moſt vehement Fire; it alſo retains it's Heat 
three times longer that our common Water heated. 
It flows not conſtantly, but twice a Day for an 
Hour, with a great Force of Spirits, and makes a 
Lake, which (as another Author tells us) is called 
by the Inhabitants Singacko, i. e. Hell. 

NEXT after theſe, the Baths at Baden in Swit- 
2erland are famous for their Heat. To theſe ſuc- 
ceed the Aponenſian Baths in [taly, There are a 
great Number of common ones in High-Germany 
and other EBB: a 9. In Scotland there is a Lake 

| called 


(6) * Dr Paulus Biornonius which comes out of a Rock in a 
tells (in Philbhſ. Tranſ. No freſh Current, near to a fine 
© 111. Pag. 238.) that ſome Rivulet, of good cool Water, 
« Fountains in LTeland are ſo hot but is ſo hov that it ſoon boils 
that ina quarter of an Hour Eggs, Crawfiſh, Chickens, c. 
they will ſufficiently boilgreat The Baths at Baden in Auſtria 
Pieces of Beef, which is thus are tolerably warm, and tinge 
ordered: they hang the Kettles Metals with other Colours. 
* with cold Water, over them Thoſe at the Town of Bath in 
in which they put the Meat to Somerſenſbire are not fo very 
* be boiled; for fear of either hot (even the hotteſt of them) 
* burning or throwing up the as to harden an Egg; yet there 
* Meat by the fervent, and ve- is a Spring in the King's Bath 
ſo hot that it is ſcarce ſuffer- 
able, ſo that they are fain to 
turn much of itaway, for fear 
of inflam ing the Bath. The 
B b 3 Qucen's 


5 Water.“ 34988 19:17 7 
f c) Thereisa very hot Spring 
of Mineral Waters in Famaica 
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374 The Abſolute Part 


called Neſs that diſcharges itſelf into a River of 
that Name; which tho? they be neither of them 
hot yet they never freeze, but ſtill ſmoak in froſty 
Weather. 

THE Cauſe and Generation of hot Baths is, 
1. A Mixture of ſulphureous Particles which are 


_ gleaned by the Water as it is carried thro? the ſub- 


terraneous Paſſages, or rather as it gleets thro? the 
Sulphur Mines to the Receptacles about the Foun- 
tains. 2. Fumes, Vapours, and Exhalations in the 
Bowels of the Earth, where there is pure or impure 
Sulphur, Foſſil- Coals, Amber, Sc. For theſe 


Queen's Path is not ſo hot, * ſo that it is likely the Springs 
having no Springs of it'sown, are brought thither by Art: 
but receives it's Water from Whence probably was the M. 
the King's. The Croſs-Bath © cromancy which the People of 
is ſomething colder than the antienttimes believed, and re- 
others, and eats out Silver ex- ported to have contrived, and 
ceedingly ; a Shilling in amade theſe Baths; as in a very 
Week's time has been ſo eaten / antient Manuſcript Chronicle 
by it that it might be wound I find theſe Words: When Lud 
about one's Finger. In Sum- Hidibras was dead, Bladud a 
mer they purge up a green. reat Nigromancer was made 
ſcum on the top, and in Win- ing; he made the Wonder 
ter leave a Y72/hav one on the of the Hot Bath by his Nigre- 
Walls. The Walls that keep © mancy, and he reigned twenty 
in the hot Springs are very one Years, and after he died, 
deep ſet, and large; ten Foot and lies at the New Troy, And 
thick, and fourteen deep from in another old Chronicle tis 
the Level of the Street. The © ſaid: That King Bladud ent 
Cement of the Wall is yellow © for the Necromancers to A- 
Clay, Lime, and beatenBricks. * thens 70 effect this great Buſ. 
In the Year 1659, the Hot * neſs; who, tis likely were 
Bath (one particularly ſo cal- no other than cunning Arti- 
led of equal Heat with the ficers well ſkilled in Architec- 
King's Bath) was much im- * ture and Mechanics." This 
paired with the breaking from Mr Fo/eph Glanvil's De. 
out of a Spring which the /cription f Bath, in Philoſcpb. 
Workmen at laſt found, and Tranſ. Ne 49. Dr. Brown lays, 
reſtored. In digging they the natural Baths at Buda are 
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came to a firm Foundation of the nobleſt in Zurope, not only 


factitious Matter which had for their variety of hot ſprings 

© Holes in it like a Pumiceflone, but alſo. for the Magnificence 

thro' which the Vater plaid ; of their Buildings. Bod 
. FFFVf odies 


SECT. IV. 


1 


; quor, others a fat Water, or Water in which 


E 


= 


Bodies conſtantly emit hot Smoke, which warms 
the Water as it paſſes ſuch Places (d). Never- 
theleſs in moſt Baths there is a Mixture of the Par- 


ticles of Alum, Iron, or Nitre, which give them 
an aſtringent and tartiſh Taſte. Moſt Baths that 


we know of, flow without ceaſing, except the fa- 
mous Pepper-Baths not far from Coire in the Griſons 
Country in Germany, whoſe Waters contain, beſide 
Sulphur, ſome Gold, and not a little Nitre. They 
begin to ſpring yearly about the third of May, and 
ceaſe to flow about the fourteenth of September. 
The moſt celebrated Baths in Germany are, the 
leaden ones in Louvain z the Emſenbades above Con- 


ſtance; thoſe near Geberſweil in Alſatia; thoſe in 


the Marquiſate of Baden; thoſe in the Dukedom of 
Wirtemberg, called Wildbad; the Cellenſian Baths 
the Blaſianian Baths, near Tubingen, Sc. There 
are many in Japan and the Indian Iſlands: and 
ſome in the Azores ſo hot that Eggs may be boiled 
hard in them. 


PROPOSITION VIII. 


To explain the Cauſe and Generation of oily and fat 
Liquids that flow out of the Earth, and to enume- 
rate the Places in which the chief of them are 
found, | 


SOME Fountains pour out a bituminous Li- 
Drops of Oil ſwim about. Two Miles from E- 


(4) They beſt accoant for which Commixture ariſes a 


the Heat of theſe Fountains, t Fermentation that cauſes 
who ſuppoſe, that two Streams Heat, as we ſee in Vitriol and 


having run thro', and imbib- Tartar, which when mingled 
eld certain Sorts of different cauſe an intenſe Heat and 


Minerals, meet at laſt, and Ebullition. See the /aft men- 
mingle their Liquors z from tioned Philoſ. Tranſact. 
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dinburgh in Scotland there flows a Fountain upon 


the Superficies of which ſwim Drops of black Oil, 
which the Inhabitants uſe to ſoften their Skins, 
and to remove Scabbineſs (e). Among the An- 
tients a River in Cilicia called Liparis was famous, 
in which they that waſhed themſelves, were there- 
by anointed as if they had been in Oil; but I 
doubt whether there be any ſuch River now. So 
likewiſe there was a Lake in Z:hiopia which anoin- 
ted thoſe that ſwam in it. In India allo there 
was a Fountain which, in a clear Sky, ſent out 
abundance of Oil. At Carthage there was a Foun- 
tain upon which floated an Oil that ſmelled like 
the Saw-duſt of a Citron-Tree: this they made 
uſe of to anoint their Cattle with. Yitruvius tells 
us, that there were Fountains in the Ifland of 
Zant, and about Dyrrhachium, now Durazzo, and 
Apollonia, that vomited out a great deal of Pitch 
with the Water. Near Babylon there was a vaſtly 


(e) Pliny faith, that the Saſp- Duchy of Modena; at Cabian 


nian Fountain, and Andrian in the Road from Montpellier 


Spring flow with Oil and Wine. to Beziers in Languedoc. The 


« Pohchtus relates, that near 
Soli a City of Cilicia there 
was a Spring that ſupplied the 
Place of Oil. Theophraftus 
« ſays, that there was a Spring 


© in Ethiopia which had the 


* ſame Faculty; that the Wa- 
ter of the Spring Lycos would 
burn by putting a Candle to 


© jt; and the ſame is reported 


of Ecbatana.” Clarke. upon 
Rohault's Phy}. Vol. 2. Pag. 201. 
Many ſuch Fountains of Petro- 
leum, and oily Subſtances, are 
now to be met with up and 
down; as at Pitchford in Shrop- 
hire, and in the Iſland of Zani, 
very plentifully ; in the Valta- 
line, ſubject to the Griſons; at 
che Fcot of Mount Zebia in the 


Inhabitants living near theſe fat 
oily Springs, take Care to gather 
and ſeparate the Bituminous ſub- 
ſtance from the Water; They 
gather it with Ladles, and put- 
ting it into a Barrel, ſeparate the 
Water from the Oil by letting 
out the firſt at a Tap towards 
the Bottom of the Veſſel. In 
the Iſland of Barbadbes there is 
a Rivulet, called Tigh River, 
which hath upon it's Surface in 
many Places a certain oily Sub- 
ſtance, which being carefully 
taken off, and kept a little 
Time, is fit to burn in Lamps 
like ordinary Oil. Near Cape 
Helene in Peru there are Foun- 
tains of Roſin (or ſomething like 
it) which flow in Abundance. 

| broad 


: 3 9 
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broad Lake, called 4ſphaltites Limne, that had a = 
liquid Bitumen ſwimming upon it, with which + aff 
Semiramis cemented the large Brick- Walls which 1 
ſurrounded Babylon. At this Day there is a Foun- =. 
tain near Degemſce, a Monaſtery in Bavaria, whoſe 68 
Surface 1s covered with Oil, which is daily carried } pj 
away by the Natives. There are alſo great Lakes. wy 
in Syria and Africa which ſend forth Heaps of Bitu- 3 
men. The Acidulæ at Schwalbach if they be kept Wy. 

uiet in a Veſſel for ſome Hours, there will be 1 
mall Drops of Oil ſwimming on the Top of them. ; | 9 
A greater quantity of ſuch Drops are found in a 0 "aq 
Fountain called Oelbrunn near the Village Lam- yy 
perſchloch not far from Hagenaw. And in moſt 1 

| Baths there are found bituminous Particles, after 1 

| they have ſtood to ſettle for ſome Time; as in the 18 

| Petrolean Baths in the Kingdom of Naples. 117 
 _ THERE are alſo great Numbers of Foun- 1 
| tains which do not produce Oil on their Surfaces, 1 

but pour out a meer fat or bituminous Liquor. wy 
Near Ger/vach in the Valley called Leberſthal, there e 
flows from an old exhauſted Mine a thick Oil or 1 

| Bitumen, which the Country People uſe inſtead of wy 

| Greaſe to the Axle-Trees of their Wheels, but 11 
they are ignorant of it's ſuperior Virtues; for 1 

TDhpernbeuſerus tells us, that an excellent Balſam may 4 

be prepared from it. In the Iſland Sumatra there | | If 
is a Fountain which pours out a kind of liquid | Þ 

Petroleum: ſome ſay it is a kind of Balſam; there wh 
are ſaid to be alſo Fountains of Ambergris there. ms 
They find a bituminous Fountain in Peru near the wk 
Sea, which emits a ſmall Rivuler into it, and is uſed 1 i 
by the Inhabitants inſtead of Pitch; neither have | Lt 
. they any other ſort of Matter ſo like it; Not far BY 
| from Schimachian in Perſia, at the Foot of the high 1 
Mountain Barmach, there are about thirty Fountains . j 
b that ſend out a Naphtha or bituminous Subſtance mo. 


b . 
— = 2 


| ; but they lie low, and ſpring with great Violence 
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into Wells about two Els deep, which are made 
with wooden Steps for the Conveniency of defcend- 
ing. They einit a ſtrong ſulphureous Spirit, which 
is of two Colours; in ſome places red, and in o- 
thers white; the later is of a more pleaſant Smell. 

THE Cauſe of theſe bituminous Fountains is 
a ſulphureous and bituminous Matter melted in 
the Bowels of the Earth, and preſſed upwards by 
a hot Spirit. Their Differences ariſe from the dit- 
ferent fat Minerals that ſupply them; as Amber- 
gris, Amber, the Oil of Petrol, Pitch, Naphiha, 
Bitumen, Ce. 


PROPOSITION IX. 


To explain the Origin of Waters that taſte bitter; and 
to enumerate the Places of the Earth in which they 
are found. 


ON the Shore of Cormandel in India there are 
ſeveral Springs and Wells whoſe Waters are bitter 
tho? they ſpring up among the Rocks. In Pontus, 
a Province of Aſia minor, there is a ſmall Rivulet 
at the Town of Callipade, called Exampean, whoſe 
Water is bitter; this makes the River Hypanis allo 
bitter, into which it lows. The Reader may col- 
le& ſeveral more Examples. 

THEY come from an impure Sulphur, Bitu- 
men, Nitre, Copperas, Copper ; as Water by long 
ſtanding in a Copper Veſſel, acquires a bitter taſte, 
But 1 cannot credit what Molina delivers in his 
Deſcription of Gallicia, viz. that there is a Lake 
in Ireland whoſe Waters are one half of the Day 
ſweet, and the other half bitter. | 

THE Lake Aſphaltites, which is alſo called 
the Dead Sea, in Paleſtine, hath bitter Waters, 
becauſe of an impure Bitumen mixed with them, 


ſo that by right it belongs to the fat Waters ” 
the 


OS. 0 88. 80 wy ty wg om . 


Cn Af. 17. of Univerſal Geography. 379 
rhe laſt Propoſition. It ſends forth a nauſeous ſtink- 
ing Vapour. Every thing without Life is there 
drawn to the Bottom: but it ſuffers no living Crea- 
ture to ſink; neither does it grow ſweeter tho? it 
abſorbs the whole River 7ordan that conſtantly 
flows into it. It's Waters are poiſonous by reaſon 
of it's containing Arſenic (J). 


PROPOSITION X. 
To explain the Cauſe of very cold Springs, and to 


enumerate the Places of the Earth in which they 
are chiefly found, 


1 r NE I nee 
£ 0 Se e W * 
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NOT far from Yijenne in the Province of 
Dauphine in France there is a Fountain ſo cold, 
that it ſwells the Mouth of thoſe that drink it; 
nor can any one endure his Hands in it. It is 
not diminiſhed when Water is drawn out of it, 
nor augmented by pouring it in. On the Coaſt 
of Abex in Ethiopia (formerly inhabited by the 
Troglodytes) there are extream cold Fountains, tho? 
the Sun be exceſſive hot there. Four Miles from 
Gratz in Stiria, are Fountains boiling up in a low 

Place, ſo cold that none can drink the Water run- 

ning or drawn from thence. About a Mile from 

Culma there is a Fountain that pours out Water 

with a ſtrong Spirit as if it were boiling, tho? it 
| min, cold, which makes them call it the Mad- 
ater, 
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Maundrell obſerved this Lake ming withanuncommon Force; 
; narrowly upon the Spot; but but as to the Report of a Man 
could not perceive any Smoak wading into it as high as his 
or Vapour aſcending above the Navel, will be buoyed up by 
| Surface of the Water, as is de- it, this he found not to be true. 
ſeribed in the Writings of Geo- Salmon. | | 
graphers, He alſo went into it, 


| / our Countryman Mr and it bore his Body in ſwim- 
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- THE Cauſe of their Coldneſs is, 1. A Mixture 
of Nitre and Alum, alſo of Mercury and Iron, &. 
2. The great Depth from whence they ſpring, fo 


that they want the Rays of the Sun, and the ſul. 


5 7 
phureous Heat under Ground. | 


THERE are alſo Fountains that are cold 
and hot by turns. In Catalonia there is a falt 
Fountain and Lake, which are extream hot in the 
Winter and as cold in Summer. This is common 
to ſeveral others. I ſuppoſe the Cauſe of it is, that 
the Pores of the Earth, being open in Summer, 
let out the ſubterranean. hot Spirit thro? them: 
which being ſhut in during Winter, keep it as in 
a Furnace or Oven, to warm the Water. Thus 
ſome Fountains are hotter in the Night than in the 
Day. | 


PROPOSITION XI. 


To explain the Origin of thoſe Waters that ſeem to turn 
Bodies into other Species; and to enumerate thi 


Places of the Earth in which they are found. 


JH E RE are ſome Waters which petrify Wood 
or turn it into hard Stone. A little above the 
City of Armagh in Ireland, there is a ſmall Lough, 
in which if a ſtick of Wood be fixed, and con- 
tinue for ſome Months, the Part that 1s faſt in 
the Mud becomes Iron, and that in the Water 


turns to a Whetſtone, and that above Water con- 
tinues to be Wood. This is reported by Giralau 


and Maginus: but Brietius, by what authority! 


know not, ſays that it is a Fable throughout 005 
l l 


(g There is certainly no ſuch fying quality; but upon due ex 
Lough as this in Ireland; their amination it is found, that the 
famous Lough Neagh was for- ſaid quality is to be aſcribed 0 Þ 
merly thought to have a petri- the Soil of the Ground adjacent 
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Cx Ar. 17. of Univerſal Geography. 
In the North Part of Uſter (a Province in Tre- 
land) there is a Fountain, in which if Wood be 
immerſed ſeven Years it will be petrified. There 
are Loches of Water in the Province of Beauſſi 
in France, that petrify every thing thrown into 
them. At the Town of Sens in [Champagne] near 


to the Lake, rather than to the 
Water of the Lake itſelf. There 
are ſome Waters in Scotland that 
petrify : As in Gleweh, ata Place 


© Lake are afterwards taken out 
and converted into Stones. 
* The ſame Thing happens in 
* ſome Parts of tay, if you put 


wile in the River Silarius, be- 


called Achigniglium, there is a © ina Rod ora green Leaf, in a 
 Rivulet which ſo turns Holly in- few Days after, you take out 
 toagreeniſh Stone, that they or- a Stone. And Pliny Book 2. 
dinarily make Moulds of it for © Chap. 103, ſays, In the 
” caſting of Balls for Fuzees ; and * Cicous River, and in the Lake 
” Tinkers that work in Braſs, of Velinus, in the Country of 
make both their Moulds, .and © Marca di Ancona, Wood caſt 
melting Pots of it, and Wo- in is covered over witha ftony 
men their round J/harls for * Bark, and alſo in Szrius a 
* ſpinning. - Alſo upon the River in Colchis; fo that a 
© north Side of the Firth of Forth hard Bark commonly covers 
there isa Cave, from the Top * over the Stone ſtill. So like- 


of which drops Water that in 
falling makes long Columns re- 
ſembling the Pipes of a Church 
Organ, and ſome of different 
Pigures. See Philo. Tranſ. a- 
bridged by Lowwthorp. Vol. ii. 
bo 3, ß *- There i 4 
River in Thrace which if you 
* drink of it, will turn your 
* Bowels into Stone, and caſes 
* with Marble whatever is put 
* intoit. Concerning which Se- 
necathusſpeaks in his Natural. 
Qu ſt. Book 3. Chap. 20. the 
* Mudofitis of thatNature that 
* it glues Bodies together, and 
© hardens them. As the Duſt of 
Puteoli, if it touches the Wa- 
* ter, it becomes Stone; ſo, on 
the contrary, this Water, if it 
touches any thing ſolid, ſticks, 
and cleaves to it. Hence it is 
* that Things thrown into this 
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*— 
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RG 


vond Sarrentum, not only Rods 
put in, but alſo Leaves turn in- 
to Stone; the Water is other- 
© wile very wholeſome todrink. 
Clarke upon Rohault's Phyſ. Vol. 
11. Pag. 202. In the Iſland of 
Haynan near China there is a 
Water of ſuch a ſtrang equality, 
that it petrifies ſome ſort of 
Fiſhes when they unfortunately 
chance to enter into it. Among 
the Purckffver Mines in Guiana- 
vilica in Peru, is a Fountain of 
hot Water whoſe Current hav- 
ing runa conſiderable way, turns 
at laſt into a ſoft kind of Rock, 
which being eaſily cut, and yet 
very laſting, is uſually employ- 
ed for building of Houſes there- 
abouts. There are ſeveral pe- 
trify ing, and incruſtating Wa- 
ters in Virginia, &c. 
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a Lake, there flows a petrifying Fountain, Vitru. 
vius tells us that there is a broad Lake, between 
Mazacca and Tuana in Cappadocia, which changes 
a Reed or a ſtick of Wood, in one Day, into 
Stone. There is a Fountain near Charless Baths 
in Bohemia, in which if Wood lie long it is turned 
into Stone. Such as theſe are found in divers other 


Places. Other Waters are thought to change Iron 


into Copper, which in fact they do not, only be- 


_ cauſe theſe Waters carry the Spirit and Particles of 


Vitriol and Copper, they eat out, and by little 
and little diſſolve, the Particles of Copper as they 

flow along with the Water. 
THE Caufe why theſe Waters turn Wood into 
Stone is, 1. Some do not change the Wood itſelf 
into Stone; but the earthy, ſtoney, ſaline Par- 
ticles contained in the Water ſtick to the Wood, 
and only incruſtate it with a ſtony Cruſt. 2. O- 
thers do not change the Wood into Stone, but 
give it a hardneſs equal to that of Stone, 3. If 
any Water have a true petrifying Quality, J ſup- 
poſe it may be accounted for thus (5). The chief 
Difference 


(+) © In the Summer of the * Twigs, and Moſs laid for that 
s year 1729 I happened to ſee © Purpoſe on the Edge of it, it 
the famous petrifying Spring is diffuſed all over the Stone, 
© called Dropping Well at — and partly gleets down the 
* borough in Yorkſhire. It ariſes ſides, and partly falls perpen- 
* ſomeyards from the Top of a dicularly in Drops upon ſome 
© Break of hard marly Earth (I Pebbles, where there is a 
© cannot call ita Rock, itbeing * ſmall Matter of Water below. 
© ſeveral Degrees more ſoft, an This Welldoth by no means 
© crumbling than our common petrify Wood, Moſs, &c. 
* RygateStone) made, I ſuppoſe, put into it, but only incruſts 
© ſome time or other by the Ri- © them all over with a .ſtony 
ver Nild which flows very © Cruſt; Neither hath it this in- 
near to it. The Current, © cruſting quality (at the Spring 
„which is but ſmall, runs to © Head) before it comes to the 
© the Breakwards, where be- Break, and runs dow, or drop, 
ing interrupted with Sticks, * from the ſoft marly 7 
am 


—— —— 


CRHAP. 17. of Univerſal Geography. 383 
Difference that can be perceived by the Eye be- 
tween Wood and Stone is, that in the Wood there 
are as it were long Fibres in which it's Parts co- 
here, tho? not very cloſe. But in Stone the Particles, 
being as it were Sands or Atoms, are not joined 
by any extended Fibres. If therefore it be the 
Nature of any Water to diſſolve, and, as it were, 
grind the long fibrous Particles of Wood, that 
they do no more cohere after this Manner, but 
are ſtill more condenſed, the Difference between 
it and Stone will not be ſo great as to be diſ- 
cerned by the Eye z Jet it is probable that theſe 
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I am the larger upon this, © to be acted upon by Fire: but 
© becauſe it ſeems to point out if (as in the preſent Caſe) the 


the true reaſon of Petrifaction; Partiples are not ſo minute as | 
for is it not hence reaſonable to penetrate the Pores of the N 


88 — 
— 


Wood, they only ſtick cloſe 


< to ſuppoſe? that the Water 
to the outſide of it, and parget 


« gleeting down the ſides of the 
« ſoft Stone, corrodes the minu- it over (as it were) by 

« teſt of it's Particles, and is im- to a conſiderable thickneſs. 

« pregnated with them; which What ſtrengthens this Opi- 
are again ſeparated from the © nion very much is; that 
Water, by putting ſticks of Particles of the Cafe or Cruſt, 
« Wood into it, (by the Power © when ground to powder, are, 
of Attracting) as we ſee ſome to all appearance, like the 
kinds of Salt ſeparated from Particles of the Stone from 
* Water by the like Means, © whence the Water drops, 
* and other Bodies ſeparated only the later is ſomething 
from thoſe thatare compound- * whiter and rounder. 

ed with them, by ſuch as are Is not therefore ſuch ſub- 
found by experience to attra& * terraneous Earth as this, thro? 
their Particles. Now when © which the Water, of ſuch 
* theſe Particles are ſo minute © like Qualities, runs, the 
« andſubtile, as to intrude with Cauſe of Petrifaction? 

* the Water into the Pores of * Becauſe we may gather 
the Wood, inproceſsof Time, from hence the Reaſons why 
* when it is throughly ſoaked, © Fountains petrify ſome ſorts. 
the Interſtices will be quite of Wood throughout, but 
filled with ſtony Particles; and * not others; alſo why ſome 
* if any thing ligneous remain, * petrify only the Bark, Sap, 
it is ſo well guarded and in- * or ſofteſt Part, and others 
* cruſtated by theſe Particles * only incaſe it, c. 
that it is not perceptible, nor | 
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mineral Waters communicate ſome Subſtance even 
to Wood itſelf. . | 


PROPOSITION XII. 


To explain the Cauſe of Poiſonous or lethiferous Wa- 


ters ; and to enumerate the Places of the Earth in 
_ which they are found. 


THE Lake Aſphaltites is one of theſe, having 
Arſenic mixed with Bitumen in it (i). The Foun- 
tain of Neptune, near Terracina in the Country 
of the Volſcians was famous of old, becauſe all that 
drunk of it immediately loſt their Lives; and 
therefore it was filled up with Stones by the In- 
habitants. At Chycros in Thracia there was a Lake 
that killed not only thoſe who drunk of it, but 
even thoſe that waſhed- in it. There is a Foun- 
tain in Theſſaly which Cattle are not ſuffered to 


taſte, nor any kind of Beaſt to come near it. Vi. 
truvius relates, that there is ſuch. deadly Water 


as this near the Sepulchre of Euripides in Mace- 
donia. As to the Spring and River Styx in the 


(7) Near Efperies in Upper and well ſtored with deliexe 
Hungary are two deadly Foun- * Fiſh ; yet in the three Sum- 
tains whoſe Waters ſend forth mer Months, June, Fuh, 
ſuch an infectious Steam, that it. and Auguſt, it becomes every 
kills either Beaſt or Bird ap- Year green in the middle 
proaching the ſame ; for the * with an hairy Effloreſcence; 
preventing of which they are which green Subſtance being 
walled round and kept always © by ſome violent Wind forced 
covered. In Ireland there is © aſhore, and with the Water 
a Lake which commonly ſends drunk by any Cattle, Dog, or 
up ſuch a peſtilentious Vapour, Poultry, cauſeth certain and 


as frequently kills Birds that en- ſudden Death”. See Mr Kirk- 


deavour to fly over it. Near 37s Obſervations 17 7 it in 
* Dantzic there is an inland Phil. Tranſ. No 83. Beyond 
Sea made by the Confluence of the Falls of 1 in Vir. 
« three Rivers, whoſe Waters ginia there are ſaid to be poi- 
« are ſweet and wholeſome, ſonous Waters, &c. 


5 Mountain 
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Mountain Nonacris in Arcadia; the Antients write 
that it ſprings out of the Rocks, and is ſo cold 
and venomous that it is called a River of Hell, alſo 
that it can be contained in no ſort of Veſſel made of 
Silver, Braſs, or Iron, but only in the Hoof of a 
Mule. Some Hiſtorians write, that Alexander the 
Great was poiſoned with this Water, by Jolla the 
Son of Antipater, not without a Suſpicion of Ari- 
ſtotlꝰ's being concerned in it. Vitruvius writes, that 
there was a Water, in the Kingdom of Cottus on 
the Alps, which whoever taſted immediately fell 
down dead. At this Day there are ſeveral poi- 
ſonous Springs found on or about the Alps, but 
the greateſt Part of them are' ſtopped up with 
Stones; ſo that they are not ſo much as taken 
Notice of. 

THE Cauſe of ſuch Waters is their running of 
gleeting thro? arſenical, mercurial, and antimonial 
| Earths, whereby they are impregnated with their 

Fumes; for as the Smoke, or Fume, of Arſenic 
Kills living Creatures, ſo Waters impregnated with 
ſuch a Fume do the ſame. 7 n 


PROPOSITION Kill. 
| To explain the Cauſe and Differences of coloured Wa- 


ters; and to enumerate the Places of the Earth in 
_ which they are found. 2 8 Tan 
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AT the Town of Chinon in Touraine (a Pro- 
2 vince in France) there is a yellowiſh Spring guſhes 
out of a Cave, and as it flows is concreted into 
a Stone. In the Kingdom of Congo in Africa there 
is 2 River of a red Colour that flows into the 
Sea. In the Valley of &? George near Fultamat in 
3A/atia there is a Fountain of red Water, called 
Rothwaſſer. The Rubicon, (fo called from it's ted- _ 
meſs) now Piſatello, in Italy, flows from the top 
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of the higheſt Alps. There are ſome Fountains of 
black, greeniſh, and other coloured Waters, but 


theſe are very rare (A). 


T HE Cauſe of the Colour of theſe Waters, i ls 
the Colour of the Earth thro which they run, be- 
fore they come to the F ountain-Head, 


PROPOSITION NIV. +; 


Sect, IV. 


To explain the Origin of ſal Mater; and 10 enunt. 
rate the Places in which they are ſ- ound. 


roceed from the Sea in ſubterraneous be Son 0 
the Superficies of the Earth, where they ſpring up. 7 
2. Others are generated from the Salt contained 6 
in the Bowels of the Earth, by Pervading the Pla. 1 
ces where it lies, and mixing with it's Particles and e 
Spirits, before they come to the Fountain. Sat 4 8 
Fountains are very common, and known to every Wa iT 


one. In Germany there are thoſe at Hall, in the WY |. r 
County of Tyrol, at Hall in Upper Saxony, at Hil 1. 
in Swabia, and at Hallen in Bavaria; likewiſe thol M7 . 
in the Archbiſhopric of Saltzburg, in the Duchy WE 

of Magdeburg, at Saltzburg in Lorrain ; and ſevenl it | 65 
others in other Places, which make up almoſt on WT tain 2 
hundred. We need not ſay any more to then Merpe, 


here, ſince we alſo treated of them in the h 
Chapter; and every one e Knows whence chey prof ; 


In hs Province of Los 
Carcas in Peru; there is a Foun- 
tain, out of which iſſues a con- 
fiderable Current, of a Colour 
almoſt as red as Blood. Near 


Yeoville in Somer/et/hire, there 


is a Pool which contains a 
greeniſn ſort of vitriolic Water. 
At Bafil, there is a Spring of 
a blueiſh Colour. At Egling- 


/ 


ed as black as Ink, by an , 
fuſion of Galls. There are 1 


ham, | in N then!) 
is Water comes from an d, 
Drift, formerly made to dri, 
Coal-Pits, which has an au b 
mentous Quality, and is tum N. 


veral of theſe atramentug 
Springs in other Countries. 


cee ; 1 
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ceed, vi. from hidden Quantities of Salt, lying 
here and there under Ground; it being itſelt an 
Element. wot | 177 


PROPOSITION XV. 


To explain the Cauſe of boiling Fountains, and thoſe 
that break out of the Ground with great Force; and 
to enumerate the Places of ibe Earth, in which they 
are found. a ig . | 


THE Cauſe is partly a ſulphureous, and part- 
ly a nitrous Spirit, mixed with the Waters under 
Ground; if it be ſulphureous, the Waters are hot; 
j nitrous, they are cold; but all that boil and 
bubble up like hot Fountains are not ſo, but ſe- 
veral of them are cold; as that near Culma, called 
the Mad Water, which we mentioned in Pro poſi- 
tion X. The River Tamaga, in Callicia, riſes from 
a Lake, and at it's breaking out, makes an odd 
Z kind of bellowing Noiſe, for ſome Months of the 
Tear (1). The ſtrange hot Fountain in 1 
„ | whic 


here is a boiling Foun- of a lighted Candle, it takes 
nin at Peroul, not far from Fire. One like this was diſco- 
= Montpellier, - that heaves and vered in the Year 1711, at 
= riſes in {mall Bubbles; which Broſelay, near Weniack, in the 
; manifeſtly proceeds from a Va- County of Sap: It was firſt 
pour, breakingoutof the Earth; found out by a terrible uncom- 
for upon digging any where mon Noiſe in the Night; the 
near the Ditch, and pouring Noiſe wax ſo great, that it a- 
other Water upon the dry Place wakened ſeveral People in their 
newly dug, it produces the ſame Beds, that lived hard by, who 
boiling. The like bubbling of got up to ſeeewhat it was, and 


Water is found round about found the Earth to rumble and 


Feroul, upon the Sea- Shore; ſhake in à Place near the Se- 
nd in the Erarg itſelf. There vern, and à little boiling up of 
sa famous boiling or flaming Water through the Grafs. They 
Mell near Wigan in Lancaſhire, took a Spade, and digging up 
T ith which you may boil an ſome part of the Earth, imme- 

$25, and upon the approaching diately the Water flew upa great 
5 Cc 2 Height, 
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which (as we obſerved in Propoſition VII.) only 
flows twice daily, and at each time about an Hour. 
When it begins to flow, it is caſt out with ſuch 
Force and Vehemency of Spirits, as to heave up 
great Stones laid on it's Mouth, and flies three or 
four Yards high, with a Noiſe reſembling the Re- 


port of a great Gun. 


In Veſtpbalia, there is a 


Fountain called Bolderborn, becauſe of the great 

Noiſe it makes in ſpringing. | 
ACTIDUL A, and moſt hot Baths, break out 

alſo wich a great Force of Spirits, and boil up as 


if they were boiling hot; in Baths it is cauſed by a 


fulphureous Spirit, and in Spaws and Acidulæ, by 
the Spirit of V itriol and Nitre, Sc. 


Height, and a Candle that was 
in their Hand ſet it on Fire. 
To prevent the Spring being 
deſtroyed, there is an Iron Ci- 


ſtern placed about it, with a 
Cover upon it to be locked, 


and a Hole in the Middle there- 
of, that any who come may ſee 
the Water through. If you put 
a lighted Candle, or any thing 


of fire to this Hole, the Water 


takes fire, and burns like Spi- 
rit of Wine or Brandy. Some 
People out of Curioſity, after 


they have ſet the Water on Fire, . 


have put a Kettle of Water 
over the Ciſtern, and in it a 
Joint of Meat, and boiled it 


much ſooner than over any ar- 


tificial Fire that can be made. 
Yet what is moſt f:range, the 
Water of itſelf is as cold as any 
Water can be, even juſt when 
the Fire is put out. Of the 
fame ſort is that near Grenoble 


in Dauphine ; that near Herman- 
ftadt in Tranfvania ; that near 
Chermay, a Village in Sawitzer- 
land; that in the Canton of 
Friburg, and that not far from 
Cracow, in Poland. There are 


many hiſſing Springs, bubbling 


at the top, in Switzerland, and 
in other Places near the Ri, 
There are ſome boiling Waters 
that are hot to ſeveral Degrees, 
ſo as to boil Eggs, and other 
things put into them ; as thoſe 
near the So/fatera, not far from 
Naples; as alſo upon the top of 
Mount Zebio, in the Duke of 
Meodena's Territories, not far 
from this Villa, near Saſſal;; in 
the Source of the Emperor's 
Bath at Aten, in the County of 
FJuliers, Ic. This in part from 
Dr Tancred Robinſon's Obſerva - 
tions upon boiling Fountains, in 
Lowthorp's Abridgment, Vol. II. 
Pag. 329. 


PRO. 
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PROPOSITION XVI 


To enumerate the Waters that have other ftrange Pro- 
perties, and to enquire into the Cauſes of them, 


HITHER ought all ſuch to be referred, as 


cannot be conveniently reduced to the former Claſs. 


There is a Fountain at Cadima (eight Leagues from 
Coimbra) in Portugal, which ſwallows up whatever 
is thrown into it ; and there was formerly near to 
this, one that vomited up whatever was thrown in- 
co ir, but it is now ſtopped. Euſebius Nierember- 
gius relates, that there is a Lake not far from Gua- 
daiana in Andaluſ. a, which foretels a Storm, for 
when a Storm is approaching, it breaks out with. 
horrible Roarings and Howlings, which may be 
heard at eighteen or twenty Miles diſtance“. There 
is a Well near Calai,, [in Picardie] into which if 
you throw a Stone, you'll hear a Noiſe in the Ca- 
vity, like a prolonged Thunder-Clap. There are 
ſome Wells on the Alps, whoſe Waters cauſe thoſe 
that drink of them, to- have great Swellings about 
their Necks. There is a Fountain near the'Tow.1 
of Anteque in the Province of Granada, which is of 
ſuch a Nature, as to diſſolve Rocks. 

NEAR Tours, a Town in France, People v vi- 
ſit the dropping Caves, (called les Caves goultieres) 
from whoſe Concavity Drops of Water fall in ſeve⸗ 
ral Figures, as that of Nuts, Almonds, 1 

THE hot Fountain in Japan, ſcorches and con- 


ſumes every thing put into it, Iron, Fleſh, Cloth, 


Se. 


THE RE was formerly a Fountain at Cliter, 


a Town in Arcadia, whoſe Water, being drunk 


* There is faid to be one like a 1 Guadalaxara in New 


aftile, 
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by any Perſon, made him have an Averſion to 


St C. IV. 


Wine. 5 

THERE was a Spring in the Iſland of Chios, 
made thoſe that taſted thereof ſtupid; and at S2 
in Perſia, there was a little Well, which made their 
Teeth fall out that drank thereof. The Studious 
may collect ſeveral other ſtrange Properties of 
Fountains, in reading of Authors. Their Cauſes 
proceed from the Situation, or peculiar Properties 
of the Places where they are found (m/). 


PROPOSITION XVI. 
To enumerate thoſe Fountain. that flow only at certain 
Times, or that ebb and flow ; and to explain their 
Cauſe. l . | 


THIS Propoſition belongs to the preceding 
Chapter, becauſe it is about marvellous Waters, 


and being then omitted, it ſhall be explained here. 


in) Foſephus, the Hiſtorian, former, and alſo killeth all 
tells us of a River, which for ſix Poultry that drink of it. As 
Days runs violently ſwift, and © to the third Stream that lies 
reſteth on the ſeventh. always; lower than the other two, a- 


wherefore it is called the River bout twenty Paces diſtant from 


of the Sabbath. Tawernier tells * them, is of a greeniſh Colour, 
of a Well at Schiras in Perſia, very clear, and of a ſour ſweet 
which is fifteen Years riſing to Taſte, pleaſing enough.” Phi- 
the top, and fifteen Years ſink- bf. Tranſ, N? 7. Pag. 133. 
ing to the bottom. About At the City of Toledo in Spain, 
two 2 from Paderborn, there is a Fountain, whoſe Wa. 
< is a treble Spring called Me-. ters near the bottom, are of an 
tborn, which has three Streams acid Taſte, but towards the Sur- 
two whereof are not above a face extreamly ſweet. Near to 
Foot and a half diſtant from Samema (a Village not far from 


V one another. and yet of fo dif- Rio de la Grace, in Negroland) 


© ferent Qualities, that whereas is a Well of ten Fathom deep, 
© one of them is limpid, blue- whoſe Water is naturally ſo ve- 
8 1 and ng: ry ſweet, that in Taſte it comes 
© the other is Ice- cold, turbid, nothing ſhort of ordinary Su. 
_* whitiſh, and heavier than the gar. Gordon. 
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IN Wales,: not far from Dinevowr Caſtle [near 
Carmarthen) there is a Fountain which ebbs and 
flows everyday with the Sea, and obſervesit's Hours, 

TH E like Flux and Reflux, is obſerved in ano- 
tha on the top of a high Hill, in the Province of 
Connaught in Ireland, and yet the Water is ſweet 3 
the ſame is obferved in the Fountain Lou Zara, 
upon the Cbabretian Mountains in Gallicia, twenty 
Leagues from the Sea; alſo in the Village Marſace 


in Guienne, there is a Fountain that follows the Tides 


at Sea, and flows at the ſame Time with the Garonne 
at Bourdeaux, There are other Fountains that are 
faid to increaſe and decreaſe contrary to the Tides, 
ſuch as Strabo and Mela report to have been in the 
Iſland of Gades (Cadiz) (u). 

IN Wales, near the Mouth of the River ern, 
there is a Pool called Linliguna, which ſwallows up 
the Water of the Flood Tides, as long as they 
flow (but is not increaſed thereby): but when they 
begin to ebb, then it begins to riſe, and to vomit 
out the Water with great © Vehemence all round it's 


Banks, 
IN Cantabria (Biſcay) there are the 7. amarician 


Fountains, of which three out of the four, are dri- 
ed up twelve times every day, ſo that there ſeems 


* n) At a ſmall Village called Tran/. No 104. Pag. 999. [There 
Newton, in Glamorganſhire, is are two Fountains in Craven in 
a remarkable Spring nigh the Vorkſhire, which ebb and flow; 
Sea, which ebbs and flows con- one at Giggleſweek, called 
trary to the Tides. Lay-Well, Ebbs and F ne, _ does 
near Torbgy, ebbs and flows: . fo regularly every Day ; the o- 
very often every Hour, vi- © ther at Hebden, 22 lt Thruf- 
ſibly enough ; ſometimes ſix- kil, which ſometimes (even in 
* teen, ſometimestwenty times. 4 great Drought; auhen there 
The Diſtance between high has been na Rain for a Monibh) 
* and low Water Mark, is a- breaks out with a great Force, 
© bout five or fix Inches. It is of wwhitiſhk, muddy, troubled 

very pleaſant to drink, and Water; though at N times 
© ſeems to have no Communi- if runs very clear, and afford. 
$ * cation with the Sea.” Phile/: excellent faveet Water. 
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to be no Water in them. Pliny relates this, but! 

queſtion whether ſuch are to be found now. f 
IN the Dukedom of Anjou, above Saumur, 

there is a Village called Varuas, from whence a 


Rivulet flows twice daily, and twice ceaſes or ſtag. 5 
nates. | „ 1 

IN Savoy, there is a large Spring called the . 5 
Wonderful Fountain, which ebbs twice every Hour WF I. 
and flows twice, making a great Noiſe before it | | 


begins to flow. Ir runs into the Lake Bourget. 


ON the Mountains of Foix (in Languedoc, a * 
Province of France) near the Village Belleſtade, is no 
the ſource of the River TLers, which in June, Ju · aww 
ly, and Auguſt, ebbs and flows twenty four times 2 
every Day. Bertius relates this from Papyrius. Ea 

IN the part of Weſtphalia, called Paderborn, Gr 
there is a Fountain that ebbs and flows twice every at t 
Day, tho? it emits as much Water as, a little below = 
the Fountain, turns three Mill-wheels. It breaks Fans 
out with a great Noiſe, and therefore (as we ſaid ly n 
before) is called Bolderborn [i. e. the boiſtrous any 
Spring]. Thi 

IN the Town of Villanova in Portugal, there is {pee 
a Fountain, commonly viſited, that flows only from Hole 
the beginning of May, to the beginning of No. it ſp 
vember, and then leaves off; as Euſebius Nierem- = 
bergius relates. | Baſor 

IN the County of Valais, in Germany, not far notof 
from the Baths called Leucterbad, there is a Foun- _ 
tain called St Mary's Well; it ceaſes to ſpring rinks 
on &, Mary's Day in Autumn, and returns in the B 
May. r | | Holes 
IN [Carniola,} not far from Laubach, there is 8 
2 Lake that is ſo dry in Summer, that it is ſowed wy a 
and mowed (0). The Water returns in Autumn, monly 

| „ STA Re and The 
| 1 ear 

{o) This Lake is fo very re- | Deſcription here. which we ſhall habita, 
markable, that it will deſerve a | give from Phihf. Tranſ. No or fir 


” 
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Not far from hence, 


there is a Fountain that hath the fame Property. 
N IP Þ SO 


54, 109, 191. It is called the 
Z irchnitzer Sca, from Zirchnitx, 
a Town upon it's Banks, of a 
bout three hundred Houſes. The 
Lake is near two German Miles 
long, and one broad. Tt is ſur- 
roundedeverywhere with moun- 
tains, and no where runs over. 
In Fune, Fuly, and ſometimes 


not till Auguſt, the Water runs 


away, and finks under Ground, 
not only by Percolation, or fal- 
ling through the Pores of the 
Earth, but by retiring under 
Ground, thro' many great Holes 
at the bottom; the little, if any, 

that remains in the hilly or rocky 

Part, is evaporated; and in Ocro- 

ber or Novemb. it moſt common- 

ly returns again (though not at 

any certain Time) and ſoon co- 

vers the Tra& of Earth again. 

This Return and Aſcent is fo 

ſpeedy, and it mounts at the 

Holes with ſuch Violence, that 

it ſprings out of the Ground, to 
the height of a Pike. 

The Holes are in the ſhape of 
Baſons or Cauldrons, which are 
not ofthe ſame Depth or Breadth, 
being from twenty to ſixty Cu- 
bits more or leſs broad, and from 
eight to twenty Cubits deep. In 
the Bottom of theſe are ſeveral 
Holes, at which the Water and 
Fiſhes enter, when the Lake 
ebbs away. Theſe are not in 
ſeoſt or looſe Earth, but com- 
monly made in the ſolid Rock. 
The Lake being thus every 
Fear wet and dry, ſerves the In- 
hadbitants for many purpoſes. 
For firſt, while it is full of Wa- 


ter, it draws to it ſeveral ſorts 
of wild Geeſe and Ducks, and 
other Water-Fowl, which may 
be ſhot, and are very good 
Meat. 


Ruſhesand.Weeds, which make 
Litter for Cattle. 3. Twenty 
Days after it is fully dry, they 
cuta great Quantity of Hay upon 
it. 4. After the Hay is in, they 
plow it, and ſow Millet, which 
generally comes to Maturity. 
5. There 1s great Variety of 
Hunting; there coming out of 
the neighbouring Woods and 
Mountains, plenty of Hares, 


Foxes, Deer, Swine, Bears, c. 


ſo ſoon as the Water is gone. 
6. When it is full, one may 
Fiſh in it. 7. All the Time 
when the Water goes away, it 
yields great abundance of Fiſh, 
which they catch in the Pits and 
Places, where the Holes are not 
big enough to admit them un- 
der Ground. Laſtly, when the 
Water returns, it brings a ſort 
of Ducks with it, which are 
bred under Ground, and when 
they firſt come outcan ſwim well 
enough, but are ſtark blind, and 
have few or nofeathers on them. 
They ſoon ſee after they come 
into the Light, and in a ſmall 
time get their Feathers, being 
much like Wild- Ducks, and are 
ofa good Taſte, and eaſilycaught. 
The Cauſe, or rather Modus, 
of all theſe wonderful Phænome- 
ne in this Lake, is ſuppoſed to 
be, a Lake (ig. a ſubterraneous 
one) under the Bottom of this, 
with 


2. As ſoon as the Lake 
is emptied, they pluck up the 
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SO the Pool or Lake of Maron, between the 
Sea of Galilze, and the City Belena, is ſo dry in 
Summer, that it brings forth call Herbs and Shrubs, 
yielding ſhelter to Lions, Wolves, and other wild 


Beaſts. 


IN Guienne, near the Church of 5, Jean @ An. 
geli, there is another that hath almoſt no Water in 
it in Winter, but abundance in Summer. 

THE. like is found in Spain, about twelve 
Miles from Valladolid, which begins to flow in May, 
and gives over in November. 

ALL hot Baths flow without ceaſing, except 
thoſe, already mentioned, in the Griſons Country, 


with which it communicates by 
the ſeveral Holes deſcribed. 
'There are alſo one or more 
Lakes, under the borderin 

Mountain Fawornick, heros 
Surface is higher than that of 
the Lake of Zirchnitz. This 
upper Lake is poſſibly fed by 
fomeofthe many Rivers, which 
in this Country bury them- 
ſelves under Ground. When it 
rains, eſpecially in Thunder- 
ſhowers, which are the moſt 
haſty, the Water is precipita- 


.ted with great Violence down 


the ſteep Valles, in which 


SE CT. IV. 


are the Chanels of theſe Ri- 
vulets ; ſo that the Water in 
this Lake being increaſed by 
the . ſudden coming of the 
Rains, faſter than it can empty, 
{wells preſently, and finding 
ſeveral Holes or Caverns in the 
Mountain higher than it's or- 
dinary Surface, it runs over by 
them into the ſubterraneous 
Lake under that of Zirchnitx, 
into which the Water comes 
up by the ſeveral Holes or Pits 
in the Bottom thereof, as like- 
wiſe by viſible Paſſages above 
round. 
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Containing one CHAPTER. 


CHAP. XVI? 


Of the Changes on the terraqueous Globe, viz. of | 


Water into Land, or Land into Water. 
PROPOSITION I. 


To enquire how much of the Surface of the terraquedus 
Globe, the Earth and Water ſeverally take up. 


1* is impoſſible to know this accurately, becauſe 
we are ignorant of the Situation of the Earth 
and Ocean, about the North and South Pole, and 
becauſe their Superficies are terminated by irregular 
and crooked Lines, not eaſily computed or mea- 
ſured. But ſo far as we can gueſs, from a bare 
Inſpection of the Globe, it ſeems that the Super- 
= ficies of the Earth and Water are nearly equal; 
each taking up half of the Globe's Surface. 


I OPROP OST TION.” 
De Surfaces of the Earth and Waters, are not always 
* equally extended, but fometinies more, aud ſometimes 
; and what the one Mes the otber gains, 


THE Sea frequently breaks in upon the Land 


in ſeveral Places and overflows it, or waſtes it by 


degrees, and waſhes it away; by which means 
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it's Superficies is enlarged according to the bignek WF al 
of the Plane of Earth it overflows ; ſuch an In. uf 
undation happened of old in Thel, Sc. Bu IM © 
the greateſt that we know of have made no ſen- 
fible Alteration in the Surface of the Globe, tho 


it is poſſible that, ſome Time or other, there will 
happen ſuch as may; as we ſhall ſhew in Prop. 
ſition xviii. } 
q 
PROPOSITION III. ! 
To compute how much Earth and Water the lerraque 1 
ous Globe contains. Oce 
| 54 
TO find this accurately there ought to be 1 
known exactly the Surface of the Water; and it's ther 
Depth in different Parts of the Sea, and allo the cont 
Bulk of the ſubterraneous Waters. All which then 
ly we are 1gnorant of, and have no method to find Coui 
I4 them; and therefore are at a loſs in finding the form 
0 true quantity of either Earth or Water. We may Weſt; 
form an Hypotheſis, and take the Superficies of c0vy, 
the Water for half the Superficies of the whole the 
Globe, and alſo ſuppoſe the Sea to be a quarter Orou 
or half a Mile deep, (one Place with another) by dr 
not reckoning the Water in ſubterraneous Cx T4 
verns, | DB which 

TH Es E being granted, the quantity of Wa. 

ter is found thus: Take a quarter or half a Mit 

from the Semidiameter of the Earth, and find the 
Solidity of a Sphere, whoſe Semidiameter is equal River, 
to the Remainder. This Solidity being taken from and 

the Solidity of the whole Globe, half the Remain 

iy der is the quantity of Water. This laſt. being 1 I. I 
"y gain ſubſtracted from the Solidity of the Globe, Farth, 


leaves the quantity of Earth, to which, for tie and les 

Mountains, you muſt add a fourth or fifth Pat I theſe \ 
of the Bulk of the Water, or even a half: jr F 
EE | my 
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all this is but gueſs. work, and not to be depended 
upon for Truth. 


PROPOSITION IV. 


The Water may leave the Shore, 45 the Placr of 
the Earth which it covered before, for ſeveral Rea- 
ſons ;, ſo that the dry Land may appear where it 
was Water or Sea before, and a new Flat of Earth 
may ſeem to be formed, © 


TRACTS of Water are even-fold ; 3 T1: The 
Ocean. 2, Bays. 3. Seas or Streights. 4. Rivers. 

. Lakes. 6. Ponds. 7. Bogs. 

THAT Bogs or Marſhes may be drained, eĩ- 
ther by letting off the Water, or drying it up by 
continual Fires, or by throwing dry Earth into 
them, none need doubt; for in ſeveral Places and 
Countries there are fertile Fields, where there were 
formerly nothing but Bogs and Marſhes ; as in 
Weſtphalia, Gelderland, Brabant, Holland, Muf- 
covy, Sc. So the Peloponneſus in Greece was, in 
the Time of the Trojans, barren and marſhy 


by draining it. 
THE ſame may be fad. of Pools and Ponds, 
which are not very different. | 


PROPOSITION 1 
Rivers leave their Shores (or part of their Chanels) ory, 


= 1. IF their Water being d a great deal of 
EFarth, Sand, and Gravel out of the high Places, 
and leave it upon the low, in proceſs of Time 
theſe will become as high as the other, from 
1 whence 


Ground, but was made fertile in Ariſtotle's Time 


and form new Parcels of Ground in many Places. 
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whence the Water flows : Or when they leave this 
Filth in a certain Place on one fide of the Chanel, 
it hems in and raiſes Part of the Chanel which be- 
comes dry Land. 

2. IF a River take bs —.— made by 
Art, or Nature, or ſome violent Cauſe, as the 
Wind, or an Inundation, it leaves it's former 
Chanel dry. 

3. IF the Fountains that feed. a . are ob. 
ſtructed, or ceaſe to ſend out their Waters, be. 
cauſe of the Earth falling in, or by being ſtopped 
with Heaps of Sand driven in by the Wind from 
the adjacent Places, the Chanel of that River be. 
comes dry. 

EXAMPLES of Rivers, whats Chanels are 
now dried up either wholly or in Part, are frequent- 
1 met with among Authors z not of any great 

ivers, but of thoſe of the ſmaller ſort, and ſome 
Branches of the great ones; thus that Branch of tle 
Rhine, which formerly run by Leyden into the Ger- 
man Ocean, ſome Ages ago forſook it's Chanel, 
which is now dry Land, and ſtagnares between 

en and Catwic, 

E have alſo ſeveral Examples of Shores that 
have been left dry by Rivers making themſelves 
deeper and narrower Chanels than they uſed to run 
in alſo of Rivers that are not navigable now, 
which have been ſo formerly, their Chanels being 
made ſhallower, and, in proceſs of Time, may be 
quite choaked up, as the Schelde, Sc. Therefore 
the Rulers of Countries. take care that the Sand- 
Banks, Filth, and Sediment, be continually re- 
moved out of ſuch Rivers, ſo that they may be 
kept open and navigable as much as poſſible. 

BUT great Rivers are not dried up, or turn- 2 
ed into dry Land in a great many Ages, or even 
e of Ages, becauſe a vaſt number of ſmall Þ? 

ones 


ward into dry Ground. Ariſtotle (ſpeaking of 
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ones flowing from different Parts make up their 
Waters and feed them; ſo that if one or two of 
them be dried up, or change their Courſe, it will 
be a long time before ſuch an Accident happen to 
them all. One ſingle Sand- Bank indeed might per- 
form Wonders, in choaking up the Paſſage of 4 
River, and make it take a new Chanel, whereby 
the former is dried up; but the River itſelf con- 
tinues to flow, becauſe it's Fountains and Branches 


are not obſtructed. Nevertheleſs it is certain, that 


neither the Nile, the TJanais, the Elle, nor the 
Rhine, Fc. did or will always flow in the ſame 
Places, but their Chanels were formerly dry Land, 
and in future Ages will be ſo again. 


— * 


PROPOSITION VI. 
| ve xt 12d 07 357%) 
Lakes are dried up and turned wo Earth, 
IE he Lake be by Rivers Honig in, 
the Change is made by turning the Rivers, another 


Way, or by their ceaſing to flow, together with 


Evaporation. If it receive it's Waters. fim the 


Ocean or Sea by ſubterraneous Intercourſes, theſe 
are to be ſtopped or diverted ; and fo the Lake 


at firſt is changed into a Fen or Bog. and aſter- 


I Lakes fed by Rivers) ſays, it is certain that the 
Force of the Water bringing Mud, or ſuch like 


Matter, into any Lake, changes it into a Fen 
or Bog, and afterwards into dry Ground; for the 
Water ſtagnating, is in Time dried up. Thus 
the Mud and Sand, which the many Rivers bring 
down into the Lake of the Maæotis, have made it 
ſo allow, that it will not admit ſuch large Ships 
now, as ſailed upon it about ſixty Tears 555 
- | 
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Of ſmall Lakes that are turned into dry Land we 
have ſeveral Inſtances, es peciall y in Holland, 


SECT. V. 


PROPOSITION TH. 


Streights are dried up and turned into Ifthnus 5, or 
Parts of Continents. 


THIS is cauſed by the concinual-gaehering and 
ſubſiding of the Mud and earthy Matter, which 
in Time choaks up the Streight, and Nope the In- 
tercourſe of the Water. 

. THUS it ſeems very probable that the Ith= 
mus between Africa and Aſia, which parts the 
Red-Sea from the Mediterranean, was formerly a 
Streight and joined them. The Depth of the Sea 
in ſeveral Streights is alſo found to grow leſs, and 
the Water to become ſhallower than it uſed to be, 
which is a certain Sign that ſuch a Streight, ſome 
Time or other, will be left bare, and be turned 
into dry Land. So that Bay in the Atlantic Sea 
which” the Hollanders called the Zuider Sea, and the 
Streights of the Texel, will not now admit of load- 

ed She s of the firſt or fecond Rate, as they uſed 
to do formerly; and as the Water evidently leſſens 
and becomes ſhallower every Year, it is likely the 
Texel, will one Time or other, become dry Ground: 

and that Streight which they call Ulie will, very 
likely, have the ſame Fate. 


PROPOSITION VIII. 


Bays may be in time dried up, and turned into firm 
| 8 Ground. 


＋ CH IS may happen from a two-fold Cauſe: 
If the Streights which join the Bay to the 5 


become an Iſthmus, or be choaked up with * 
an 


CAP. 18. of Univerſal Geography, 401 
and Mud (that ſuch a thing may happen, we ſhew- 
ed in the laſt Propoſition); by this means the Bay 
is cut off from the Ocean, and becomes a Lake, 
which is turned into a Fen, or Bog, and then into 
dry Ground. 2. If the Chanel of the Bay be | 
heightened continually by the Sand and Gravel, 1 
brought down by the Rivers into it, it will in | 4 
Time be higher than the Ocean, and receive no 8 
more Sea-Water, | 
THUS: the Mediterranean, Baltic, Red. Seca, , Wi 
Perſian Gulph, Sc. which are now Bays, may be | 1 
changed, one Time or other, into dry Land; as 
we ſhall further prove in the next Propoſition, 


PROPOSITION IX. 


The Ocean in' ſome Places forſakes the Shores, ſo that 
it becomes dry Land where it was formerly Sea. 


— . woo : — * 
— * — — 


THIS is cauſed by theſe Means: 1. If the 
force of the Waves daſhing againſt the Shore, be 
broken by Cliffs, Shoals, or Rocks, ſcattered here 
and there, under Water, the earthy Matter con- 
tained in the Water, as Slime, Mud, Sc. is made 
to ſubſide, and increaſe the Height of the Sand- 
Banks, whereby the Violence of the Ocean is more 
and more reſiſted, which makes it yield more Se- 
diment 3 ſo that at length the Sand-Banks, being | 
raiſed to a great Height and Bulk, entirely ex- 
clude the Ocean and becomes dry Land. 2. It 1 
contributes much to heightning the Shores if they uf 
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be ſandy and rocky, for then the Sea daſhing a- 
gainſt them, and withdrawing, carries little or no- 
thing away from them, but every Time it ap- 
proaches them it brings Dregs and Sediment, 
| whereby they are increaſed in the Manner afore- 
aid. 3. If ſome neighbouring Shores conſiſt of 
light, mouldring, porous, Earth, which is eaſily 
Y OL T, D d _* waſhed 
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waſhed away by the Flux of the Sea, it is mixed 
with the Water, and left upon ſome other adjacent 
Shore that is harder; beſides, when the. Sea en- 
croaches upon one Shore, it relinquiſhes another 
not far off. 4. Large Rivers bring down vaſt 
Ante of Sand and Gravel to their Mouths, 
(whe 


re they exonerate themſelves into the Sea) 
and leave it there, partly becauſe the Chanel is 
wider and ſhallower, and partly becauſe the Sca 
reſiſts their motion; but this is chiefly obſerved 
in Countries, whoſe Rivers annually overflow their 
Banks. 5. If frequent winds blow from the Sea 
to the Shore-wards, and the Shore itſelf be rocky 
or of rough Earth without Sand, it gathers Slime 
and Mud, and becomes higher. 6. If the Tide 
flow quick, and without great Force, but ebb 
ſlowly, it brings a great deal of Matter to the 
Shore, but carries none away. 7. If the Shore de- 
ſcend obliquely into the Sea for a great Way, the 
Force of the Waves are broke and leſſened by 
Degrees, and the Sea leaves it's Filth and Slime 
upon it. i . 
THERE are ſeveral Places of the Earth, which, 

it is certain were formerly covered by the Ocean, 
Where Egypt is now, it was formerly Sea, as ap- 
pears both from the Teſtimony of the Antients, 
and Experience; for the Nile, flowing from the 
remote Regions of Ethiopia, when it over- 
flows it's Banks, covers all Egypt for a Time, and 
then ſettling by Degrees, it leaves the Dregs, Mud, 
Dirt, and earthy Matter, which the ſwift Courſe 
of the River had brought down; by this means Eg 
becomes annually higher and higher. But before ſuch 
a Quantity of Matter was brought down to tit 
Nile, the Sea covered the Land of Egypt, tho" it 
be repulſed and hemmed in now by the Earth's ac- 
quired Altitude. Ariſtotle, among others, aſſerts 
this, and ſays: This Place, and the whole I 
3 tr 
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try (meaning Egypt) were formed by the pouring 
in of the Nile, and ſeems to gain Firmneſs every 
Year. But ſince the neighbouring Inhabitants, by 
Degrees, began to cultivate the Marſhes and Bogs 
as they dried up, it is impoſſible to gueſs at the 
Time of this Mutation. However, it feems that 
all the Mouths of the Nile have“ been made by 
Hand, and not by the River, except that of Ca- 
nopus. It is further evident, that all old Zgypt 
conſiſted only of one Town, which they called 
Thebes. Homer declares this, who flouriſhed (I may 
ſay) not long after theſe Changes; for he men- 
tions that Place as if there were then no ſuch City 
as Memphis, at leaſt not ſo large. Seneca explains 
this better thus: Egypt (ſays he) aroſe wholly at 
firſt from Mud ; and if we may credit Homer, the 
Iſland of Pharos was ſo far diſtant from the Con- 
tinent, as a Ship, with all her Sails ſpread,” could 
| fail in a Day, but now it is joined to the Continent z 
for the Nile flowing muddy and troubled, and car- 
rying down much Slime and Dirt, leaves it about 
it's Mouths, whereby the Continent is annually en- 
larged, and Egypt is ſtretched further and further 
every Year. Hence comes the Fatneſs and Ferti- 
lity of the Soil, and alſo it's Evenneſs and So- 
lidity; for the Mud ſettles and grows dry and 
hard, and the Ground becomes firm by what is 
JJC 
THE Ganges and Indus, both famous Rivers in 
India, do the ſame as the Nile, by their Inunda- 
tion; alſo the Rio de la Plata in Braſl. And 
it is very probable that China was formed by 
this means, or at leaſt enlarged; becauſe the 
impetuous River, called the Hoambo, flowing out 
| of 7; artary into China, and frequently overflowing. 
| 1's Banks, tho* not annually) hath ſo much Sand 
and Gravel in it, as to make a third Part of it's 


Waters, 
e 4 THESE 
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THESE Examples demonſtrate the fourth 
Cauſe, viz. that Rivers make the Sea forſake the 
Shore; but the Sea itſelf, in ſeveral Countries, is 
the Cauſe of it's own retiring, by bringing to the 
Shore, and there leaving Sediment and Matter 
enough to increaſe the Altitude of the Coaſt; ſo 
that it ſuffers not the Sea to overflow it any longer. 
Thus Holland, Zeeland, and Gelderland, were formed; 
for the Sea covered theſe Countries formerly, as is 
known both from the antient Monuments mention. 
ed in Hiſtory, and the Quality of the Soil itſelf 
In the Mountains of Gelderland, not far from Ni 
meguen, there are found Sea- Shells, and at a great 
Depth in Holland are dug up Shrubs and ouzy mat. 
ter; add to this, that the Sea itſelf is higher than 
theſe Countries, and would overflow and cover 
them, but that it is reſtrained by Banks and Dams. 
On the other hand, there are ſome that think Ho. 
land and Zeeland aroſe from the Mud and Sand 
brought down by the Rhineand the Maes; nor is this 
unlikely. Pruſſia alſo and the adjacent Countries 
daily become larger by the Sea's retiring. | 


PROPOSITION X. 
To explain the Origin or Riſe of Sand- Banks. 


BY Sand-Banks we underſtand large Collections 
or Cliffs of Sand in the Water, ſtanding up above 
the Chanel of a River, to ſuch a Height as to hin. 
der the Paſſage of Ships. The Dutch Sailors cal 

them een Droogte, een Banck, een Riſs ; the Portugue/, 
Abrothes, and Baixes, They differ not from Rocks, 
only that Rocks are hard, ſolid, and coherent it 


their parts; whereas Sand-Banks conſiſt of grains 


Sand, that ſtick more looſely together. Tho 
theſe two are often confounded. 
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THESE Sand-Banks lie either in the Chanels 
of Rivers, as frequently in the Elbe, and the Wolga; 
or at the Mouths of Rivers, as is alſo frequent in 
the two Rivers juſt mentioned; or on the Sea 
Shores, or in the middle of the Sea. The manner 
of their Generation is the ſame as in the foregoing 
Propoſitions we obſerved of the drying up the 
Courſe of Rivers, and the Shores of the Sea. For 
it generally happens, that the Ocean, before it 
leaves any part of the Land for good, firſt pro- 
duces theſe Sand- Banks near the Shore ; then recedes 
by degrees, and leaves the Sand-Banks a part of 
the Continent, And after the ſame manner it hap- 
pens in the Chanels of Rivers, before they dry up, 
and are totally forſaken by the Waters. The moſt 
common Cauſe is the increaſing of the Rivers with 
Rain, or melted Snow, ſo that they ruſh down 
violently, and waſh off their Banks, where they 
are narrow, Slime and Mud; which is carried 
down a great way from their Fountains, till 'tis 
brought to ſome wide Place, where the Motion is 
not ſo violent; and here it ſubſides and forms a 
Bank of Sand, or Mud. 25 

NOR can any greater Evil happen to the moſt 
rich and flouriſhing trading Towns, whoſe loaded 
Ships have been ruined by them; not to mention 
Towns, that thro' Time are quite forgot, there are 
the Cities Stavoren in Friefland ; Arnemude, or Ar- 
mugen, in Zeeland; and Dordracum in Holland; 
Antwerp in Brabant; and Stada, in the Biſhopric 
of Bremen ; all which have had this Fate. 

NOR is there ſcarce any trading Sea-Port free 
from the Danger. Theſe Sand-Banks in the Eibe, 
have loſt a great many Ships to the Hamburghers, 
which had eſcaped many Dangers on the Ocean; 
and in other Places, eſpecially the Texel, and the 
Vie at Amſterdam. . E 
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MANY of theſe Banks are ſeen on the Sea. 
Shore of Flanders, and Frieſland, and at low Wa. 
ter ſeem to be parts of the Continent, having fo 
little Water above them at high Tide, as not to 
admit of Ships. The Sand-Banks that are famous 
or infamous among Sailors for Shipwrecks, are 
1. Thoſe found all in one Place, at the Shore of 
Braſil, extending in a Tract of ſeventy Miles, 
which they that go to the Indies, ought carefully 
to beware of, when they are failing that way to 
avoid being becalmed on the Guinea Shore, tho 
they come as near them as they can, to get the 
more Wind ; but ought to take Care they do not 


fall in between thoſe Banks, and the Shore. 2. 


Thoſe of &. Ann, not far from Guinea in Africa, 
in ſix Degrees of North Latuude : the Ships once 
carried among them, are not brought eaſily from 
them; but detained for ſeveral Days, when the Sea- 
men think they have got rid of them ; for they 
do not lie cloſe together, but are parted by Gulphs 
and deep Places; ſo that when they are in ten Yards 
Water, they on a ſudden ſhall ſound but three 
Yards. 3. Thoſe between Madagaſcar, and Ara- 
bia, and Africa, called the Baixas of Fudea : they 
are ſharp, ragged Rocks of Coral, of various Co- 
lours. 4. Thoſe about China. 5. Thoſe towards 
Flanders; and ſeveral others that may be ſeen in Sea 
Charts. 5 
W E have ſhown one Way how they are formed, 
vix. by the ſubſiding of the Matter which the Sea 
carries with it; we may add a ſecond Way, and 
that is; by the Sea's coming in upon Land, that hath 
heaps of Sand on it, which, being covered, are 
Sand-Banks under the Surface of the Water. Thus 
at the Shores of Gelderland, and Holland, there are 
ſeveral ſuch, which they call Dunen; they are in 
a long Tract raiſed above the Land, - the 
| . Shore; 
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Shore; and if the Sea break in, then theſe Hills 
become Sand- Banks. 

THEY are frequently at the Mouths of Rivem 
where they are broadeſt, and where their Motion 
is not ſo rapid but the Matter can ſubſide, and the 
Waves of the Sea beat back the River- Water, 
which ſtops it's Force. It is worth while to diſtin- 


guiſn and conſider theſe two . 


PROPOSITION XI. 


To judge whether the Sand. Banks not far from tbe 
Shore will become a part of the Continent, 


WE named; in the preceding Propoſition, that 
they are formed two ways; one by the ſubſidi g 
of Matter, and the other by Heaps of Sand that 
are overflowed: if they happen in the firlt way, 
and they be found to increaſe ſtill, it is likely they 
will be joined to the Continent ; but if in the ſecond 
way, and they are not increaſed, then it is not like- 
ly they will be joined, but rather that the Sea pri 
come further: but this we only guels. 3 


PROPOSITION XII. 


5 Ilands. are fotnited in the Sea and. Rivers, the ſame 
way that Sand- Banks are (which may become. SORE) 


and 27 another way. 


F OR if hare be gathered in any rt: _ the 
Sea, Sand, Gravel, Slime, or Clay, it will in time 
become an Illand; z and if the Sea break in upon 
the Land, and ſurround Hills, they become Iſlands; 
and thus 'tis likely choſe. were formed which are 
very high, as 87 Helena, the Iſie of ee 
. Nr if. Fahey he: rocky GE: 1 8 
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AND to theſe belong thoſe which the Sea 
cuts off from the Land that juts out into it; thus 1 
antient Writers tell us, that Sicily was cut off from MW 
[taly, by the breaking in of the Sea violently ; xz 
and the Ver ſes of the Pace on this Subject are 2 WM 
known. s 71 

B the firſt way, viz, by ſubſiding and ga- 
thang of a great many earthy Particles, were 
formed the Iſlands of Zeeland, Denmark, and Ja- 
pan; and alſo the Iſles of Molucga : for there 
were found, by thoſe that dug the Ground there 
a little way down, a great quantiry of Sand and 
Shells. 

T HE. Inhabitants of the Iſland of Ceylon ſay 
their Iſland was ſeparated from India, and it is ve- 
ry likely. Thus the Iſland of Sumatra is thought to 
have joined Malacca ; and it is probable, becauſe 
of the ſeveral Banks and Quick- Sands there. It is 
certainly believed it was the golden Cberſoneſus, 
and was counted to be a Peninſula, for it appears ſo 
at a diſtance, and to be joined to Malacca. 
IHE Indians, on the Malabar Shore, tell us, 
that the Ifles of Maldives, were of old joined to 
India, in one Continent, and are now a great 
way from it, and divided into eleven thouſand 
Iſlands; and it is probable they will all in time 
be joined in one Ifland, they being not diſtant 
in ſome Places above four or five Yards. The 
narrow Seas will become narrower, and ſo join 
one to another. And indeed all the oriental Iſlands, 
between the Continent of A/ia and Magellan, ſeem 
to ariſe from the Sea's breaking in violently on 
the Land, and ſeparating one part from another; 
for the Pacific Sea moves with a continual force 
to the Eaſt from America to theſe Iſles, and the 
Wind blowing: conſtantly.:that way increaſes the 
force; it is not therefore unlikely that, | ſeeing all 
theſe Iſlands are in the Ti orrid 22285 Aſia did I 
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old join the Magellanic, or South Land, the Earth 
being broke off here and there by the Sea, ?till 
at laſt it made it's way to the Indian Ocean, and 
formed many Iſlands ſtrangely ſituated cloſe toge- 
ther, as Java, the Celebes, Borneo, Madura, Am- 
boyna, &c. | 8 
WE may judge the ſame of the Iſlands in the 
Gulf of Mexico, and at the Streight of Magellan. 
II is uncertain whether the Iſlands of the ÆAgean 
Sea were broke off the Land by the Sea, the 
Waves from the Euxine and Mediterranean Sea 
meeting one another, or by the ſubſiding of the 
Matter which was brought from the Euxine to the 
Propontis; tho' the former is more probable: and 
perhaps this was the famous Deluge of Deucalion. 
It is certain the Iſle of Eubæa, or Negroponte, joined 
Greece, as famous Writers relate; for the Sea be- 
tween them 1s ſo narrow as to have a Bridge ov 
It. | Lon 
W E have ſeveral Inſtances of Iſlands made by 
Sand-Banks. Thus thoſe in the Nile, and in the 
River of St Lawrence in North America, were Sand- 
Banks. The Rivers make Iſlands alſo when they 
diſcharge a Branch in one Place, and receive'ir 
in another, as in the Tanaris, and Wolga, and o- 
thers; which no doubt is done by the Induſtry 
of Men. The Oby does the ſame. The two 
Rivers, Rengo and Coauza, produced the Iſle of 
Loanda, on the Shore of ſouthern Africa, where 
they exonerate themſelves into the Sea, be- 
cauſe they bring down from the high Places a 
great quantity of Slime and Gravel with great Vio- 
lence, which they depoſited ſtill in the Mouths of 
the Rivers, and ſo made the Iſle of Loanda; which at 
firſt was but a Sand-Bank, and now it is a fruitful 
Iſland, abounding with Inhabitants and fertile Land. 
We believe a great many Iſlands on the Shore 
were formerly Sand-Banks, or Clay-Banks, =_ 
| ome 


can enter. ö 
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ſome were made by parting them from the Con- 
tinent, as at Norway: and this is moſt probable of 


thoſe that are hard and rocky. 


BUT, in the Indian Sea, ſuch may happen 
by both ways; for while the Sea wears off, it 


doth at the ſame time carry away with it much Th: 
Earth, which ſettles in another Place; and this is! 7 
much cauſed by furious Winds, and frequent 
Storms, that come from the breaking of the Clouds 7 
in the rainy Months; from May to September. 
The Sea is ſtrangely diſturbed by theſe, fo that 
the Sand and Clay is raiſed from the bottom, C 
and carried to the Indian Shores. Thus the Mouths Way 


of the Harbours at Goa are ſo obſtructed by will 
Heaps of Sand, which come with the force of the the 
Storms from May to September, that ſmall Ships 
can ſcarcely enter; and theſe Heaps of Sand ſo 
obſtruct the Harbour of Cochin, that they are like 
a Bar, or Wall, that neither great nor ſmall Ships 


FOR continual Rains on Mount Gate, and the 
frequent Storms from the Clouds which are ſeen 
hanging as it were above the tops of the Moun- 
tains, pour out ſo much Water with ſuch Violence 
that the Sea carries a great deal of Sand to the 
Shores; where, meeting with Oppoſition, the 
Sand ſubſides, which is carried away again by the 
Sea, when the Winter is over, and the Harbours 
cleared. n | OS 
THERE are ſome Iſlands ſo near the Land, 
that they are ſurrounded at the time of full Sea; 
and if the intervening Chanel become higher, theſe 
Iſlands become a Part of the Continent. [1 

AND the overflowing of the Nile makes the 
Towns and Hills look like-Iflands 5 and the Wolga 
doth fo fwell in May and June as to cover the 
Ilands and Sand-Banks in it; and ſeveral of the WY » 
Iſlands near India become like Sand-Banks in the 

5 rainy 7 
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rainy Months, when the Nile and Ganges overflow 
theſe Countries. 


PROPOSITION XIII. 


There is another way that Iſlands are formed beſides 
the two abovementioned, which is delivered by ſome 
Writers, viz. that the Earth on a ſudden is car- 


ried from ihe bottom of the Sea, and ſuddenty riſes 


to the Surface, 


OTHERS think very juſtly that this fabulous 
way comes from the fabulous Greeks and Poets, who 


will have Delos to have come up that way; and 
the grave Author Seneca ſays, the Iſland Theraſia 


did, in his Time, come up in the Agean Sea, and 
that the Seamen obſerved it: and tho? indeed there 


are but few Examples of this kind, yet we are not 


therefore to think it impoſſible ; for there may be 
in the bottom of the Sea ſome porous, ſpongy, 
hollow, and ſulphureous, Earth, (as there are many 


forts of light Earth,) which 1s now grown to a 


great Height under the Water; and if it come to 


break off by the force of the Sea, and being of leſs 


or equal Weight with the Water, it may come to 
= the Superficies, and an Iſland appear on a ſudden. 
Or a Spirit ſhut up under the Earth, and endea- 
{ vouring to break out, may without the force of the 


Water bring it up to the Surface; for theſe Spirits 


included have *great Power, as appears in Earth- 
7 quakes, by which whole Mountains have been 
2 thrown up and ſwallowed down, and the ſame way 


are great Towers and Walls blown up by Gun- 


Powder placed under Ground. 
IF therefore the Iſland that thus appears ſud- 


1 denly do yet adhere to the Bottom, it muſt be 
: that it was forced up by the Spirits incloſed un- 


derneath; as ſome write, that ſometimes Moun- 
| | tains 
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tains have been blown up that way; but if it do 0 tl 


not adhere to the Bottom, it might be looſened te 
from the Bottom, partly by the force of the Wa. 

ter, and partly by the incloſed Spirits, and come y 
up by it's own Lightnels, I cc 


PROPOSITION XIV. 


FR OM this another doubt ariſes 3; Wheths + 
there are floating Iſlands ; as Thales thought the 
whole Earth did float on the Water of the Ocean: 


but his Opinion is ſufficiently refuted from the an 
Sea's Chanel being continued every where, and 

yet there may be floating Iſlands if the Earth is. 
be hollow, light, and ſulphureous. Seneca tells his W 
Experience, that he ſaw in the Lake Cutilia, in wh 
the Fields of the Town Reate, belonging to tte 
Sabines, an Iſland that floated, and Trees and Bai 


Herbs on it, that was carried here and there by 
the Wind, yea by a gentle Gale; and that he 
never found it for a Day and Night in the fame 
Place; and he ſays there was another Iſland chat 
floated in the Lake of Yadimone; and another in 
the Lake of Statione. Thus the Antients ſay, that 
Delos, and all the Iſlands of the Cyclades, did of 
old float on the Sea. Nor need it be objected, 
why don't they ſwim now? for the Anſwer is eaſy; 
the floating cannot hold out long, for they reach- 
ing near the Bottom, and being carried from one 
place to another, they meet with a Sand-Bank and 
and ſettle there, eſpecially if they come between the 


two Sand-Banks, then they join and become fixed dry 


In Honduras, a Province of America, there is 3 
Lake in which there are ſeveral little Hills, planted 
with Shrubs and Herbs toſſed up and down wit 
the Wind. | 1 
IN the large Loch, called Lomond in Scotland, 


there is an Ifland that floats, and is driven by [1 
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the Wind: it feeds Cattle, as Boëthius, the Wri- 
ter of the Scots Hiſtory, relates. 

SO far of the forming of dry Land where Sea 
was; now we ſhall confider how there can Water 
come where there was dry Land, 


PROPOSITION XV. 


The Rivers run in new 0 banels for ſeveral Cauſes. 


I. w HEN they come from their Fountains, 
and get a Chanel either made by Art or Nature, 

2. IF a River ſend out a Branch from it, which 
is cauſed for the moſt part by Men, either to, bring 
Water to a Town, or to another River: Examples 
whereof we ſhewed above. 

3. IF Rivers gain more and 'more' upon their 
Banks; which happens, 1. When the Chanel grows 
higher thro? the ſubſiding of Mud and Sand, 2. If 
it wear off the Banks by it's ſwift. Courſe; 3. If 
it be increaſed by another River 8 aao it, 
or by Rains or Snow. | 

4. IF they overflow the Land, and IM 
Lakes by not returning to their former Chanel, 
which if they do and leave a 1 8 _ behind they 
make Bogs. 


COROLLARY, 
I T is probable Time was, when the Chanels of 


the Rhine, Elbe, Nile, and all other Rivers, were 
dry Ground, and may again become fo, 


PROPOSITION XVI. 


Lakes, Bogs, and Pending Pools, occupy Places that 
they did not before, 


I. WHEN 
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1. WHEN they are firſt formed and enlarged 
as in Chapter xv. 

2, IF plenty of Rain fall, 

3. IF the Rivers carry much Water into the 
Lakes with great force. | 

4. IF their Chanel become higher. 

5. IF the Lakes by the frequent and ſtrong 
Waves wear offthe Banks, and cover more Ground. 
Thus the Lake of Harlem, within theſe thirty or 
forty Years paſt, is OP about one twentieth 
of a Mile round. 4 


COROLLARY. 


IT is 8 that the Places where the Lake 


Zaire, or Leman, or Parime, or of Harlem, or of 
Mezotis, and the Bogs in „ and all others, 
were once fry Ground. 1 


PROPOSITION XVII. 


Were: is Ocean where there, 2145 none before. 


1 HIS. may happen n ways; 1. When it 
breaks into the Land, making Bays and Streights, 
as the Mediterranean, the Bay of Bengal, the A.- 
rabian Gulph, and Bay of Camboia, &c. Thus 
the Streights between Sicily and Italy, between 
Ceylon and India, between Greece and Negroponte, 
hs Streights of Magellan, Manilba, and at the 
Sound; yea ſome will have the Atlantic Ocean 


thus made, and to have parted America from 


Europe, that they may better deduce the Genera- 
tions of Men there from Adam. It is certain the 


Egyptian-Prieſt told Solon, the Athenian, that about 
ſix hundred Years before Chriſt (as may be ſeen 
in Plato's Dialogue called ' Timeus) that there was 


once an Iſland over againſt the Herculean MO 
0 
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of Gibralter, greater than Africa and Aſia, called 
Atlantis, and by a great Earthquake and Inun- 
dation in a Day and Night, that it was after= 
ward ſunk (viz. a Part of wh by which we may 
underſtand there was a Tradition among the Zgyp.. 
tians, who were given to Learning, that Amerie 
was ſeparated from the old World, many Ages 


before. It is much more probable as te, the 
North part of America, that New- France, Ve- 
England, and Canada, did of old join Ireland; The 
Antients ſay the Streights of Cibraller were dug by 
Herti. LY V oft] "IT... 
2. WHEN the Sea is driven on the Shore 
with ſtrong, Winds breaking down the Shores and 
Banks, made by. Art or Nature; there are ſeveral 
Inſtances of Inundations, as in Theſſaly of old, and 
not long ago in Frieſſand and Holſſein. 
3. WHEN it doth, by the ſame Cauſes, go 
over the Land in ſeveral Places making Iflands ; 
as we ſaid of thoſe in the Eaſt Indies, and the Bay 
5 Bengal and Camboia, which flowed into the 
nd. 8 SON” 8 d 3288 X 
4. WHEN it wears off the Shores, and ſpreads 
in upon the Land: thus the Ballic Ocean came 
in upon Pomerania, and deſtroyed Vineta, à moſt 
famous Sea Port. Thus on the Shore of Nerway 
it broke in, and cut off ſome Iflands from the 
Continent, and the German Ocean broke in on 
Holland, near the Village of the Catti, and over- 
ſpread a great Tract of Ground ; thus the Ruins 
of an old Britiſh Caſtle, that was a Garriſon of 
the Romans, is, a great way in the Sea, hid un- 
der Water. And on the North part of Ceylon near 
India, the Sea took off twenty Miles, and made 
the Iſland leſs; and there are many other Examples 


alſo. 


- 
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Mountains, we anſwer they are not to be covered, 


high Places on the Continent. | 


ſwer the way how ſuch a thing may happen, may be 
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HENCE we underſtand, that where there is Ant 


now Sea there was Land, and again may be, if the Wl 49 


Earth hath laſted, and ſhall continue, ſome thou- 
ſand Tears; of which ſee Ariſtotle in his Book 
of Meteors, Chap. xii. Lib. i. and Stevin's Co. the 
graphy. If it be aſked how the Sea can cover the have 


but will be high Rocks therein, or Iſlands, for 
all Iſlands almoſt have Mountains in them; as 
Ceylon, Sumatra, Java; and ſome are nothing but 
Mountains; as S: Helen, the Iſle of Aſcenſion, the 
Heſperides : and ' ſeeing theſe Places were once 
Land, then theſe Iſlands and Mountains in it were 


"PROPOSITION XVII. 


Whether the whole Surface of this Globe may be either 
all Land or Sea; or if there may be more Land or 
Water one time than anotber.. 


r 


I T is ſufficiently thown in the ſecond Propoſition, 
that there may be leſs Earth, and conſequently 
more Sea, one time than another. But to that 
Queſtion, whether there may be a Deluge that ſhall 
cover the whole, even the very Iſlands ; we an- 


conceived and explained, yet can ſcarce ever happen, 
the Earth being ſo compactly joined and the Moun- 


tains ſo high. The way it may happen is the ſame a 

in the ſecond Propoſition. If the Ocean continually TH. 
waſh away the Shores and lay them in deep Places, Wit the 
at laſt all the high Parts will come down and be 's bre 
waſhed away, and the Sea come in on the whole BW Place 
Earth; there may be ſome Mountains or their Roos likely 


waſhed 
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waſhed away, and they fall down; and it were 
eaſier done if, as ſome think, the Sea were higher 
than the Land, but this we have before refuted. 
And to that, whether the Sea can ever go all into 
Caverns of the Earth, and there be nothing but 
dry, Land, we anſwer the fame way; tho? it may 
ſcarce ever be : there is only one way by ſuppoſing 
the Caverns ſo large as to contain the Sea, and none 
have yet demonſtrated the contrary z and tho? they 
are not, they may be made ſo by the force of the 
Water or ſubterraneous Spirits. 7 


"PROPOSITION XIX. 
Vyny there are few Iſlands in the middle of the Ocean, 


and no Cluſters of them, except at large Iſlands, or 
near the Continent, 


| WE need not doubt of the Truth of this, being 
Confirmed by Experience. There is ſcarce one 
little INand in the middle of the Pacific Ocean, 
Ind there are but few found in the vaſt Ocean be- 
een Africa and Braſil, except St Helen and the 
ale of Aſcenſion; but on the Shores of the Ocean, 
r great Continent, are all the Iſlands, except the 
Ew | mentioned, eſpecially the Cluſters of Iſlands; 
Woſe of the Ægean Sea are near Europe and Aſia, 
e Heſperides near Africa, the Maldvies near India, 
Id all the Indian Iſlands lie between Aſia and 
Je South Land, only the Azores, or Flandrian 
es, ſeem to be in the middle of the Ocean, be- 
een America and the Old World ; tho? they are 
Harrer the latter, | 
THE Cauſe of this Phænomenon no doubt is, 
p at they were cut off the main Land by the 
breaking in upon it, which could not cover 
Flaces it came to, becauſe of their Height. It 
likely they are alſo ſome of them made thus: 
o. I. E e | the 
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be formed, according to the firſt way that we 
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the Sea waſhing off ſome Lands cannot carry their 
ſmall Parts far off, but lets them fall down by de. 
grees near the Shore, which being done for a long 
Time, Iflands are at laſt formed. 1. But in the 
middle Ocean there are few Iflands, for the Par. 
ticles waſhed off the Shore do not go ſo far. 2. 
Becauſe there is a greater Motion and Force of the 
Water, which rather increaſes the Depth of the 
Chanel than cauſes any Iſlands. 3. Becauſe there 
being no Continent there, no Cluſter of Iflands can 


ſhewed they were made; yet of old when the mid: 
dle of the Ocean was not where it is now, there 
might be a Cluſter of Iſlands, which might be gra. 
dually waſhed away. | 
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Containing the Explanation of the Atmoſphere 
and Winds, in three Chapters. 


CHAP. XIX. 
07 the ATMOSPHERE and ATR. 
PROPOSITION 5 
Tbere are continually Vapours and Fumes exhaled from 


the dry as well as moiſt Paris, into the Space which” 
ſurrounds the Earth. 


HE Cauſe is twofold ; r. The celeſtial Reit 
of the Stars, eſpecially the Sun and Moon. 
x The tetreſtrial Heat, or ſubterraneous Fire, 
Pired with the Earth, for we find all Bodies al- 
| Pot ſend out Exhalations when brought near the 
| Fire, tho“ very gentle; and ſeeing celeſtial and 
Wrreſtrial Heat is nothing but Fire, Therefare Va- 
ours and Fumes muſt be raiſed thereby. And as 
e Nature of Heat, ſo Experience confirms the 
th of it; for Travellers in the Night may ſee, 
pecially when the Moon ſhines, and near Waters, 
[ e Vapours that are raiſed wandering about the 
Fir, and that they are raiſed in the Day- time by 
| + Sun is commonly known; 4s alſo when little 
0 Wouds aſcend, which 1 is a fure fign of Rain. 


mg e 2 


PRO. 


Clouds; and after this Air, all the Way to the 


SECT. VI. 
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PROPOSITION II. 


The Aimoſphere is all that Fpace about the Earth, in 
© which the Vapours are; and it is uncertain if any 
thing elſe be contained in it but Exbalations. 


IT is allo taken for the Exhalations themſelves 
that are about the Earth. It is no ſmall Contro- 
verſy among the modern Philoſophers, what that 


CBE WITT ↄ dd es i NE Haag ann 
. 1 3 . . . 7 Ae . 8 —!. corp 
. » n N Hf , . 4 or Se wb ode INE S 


is which is about the Earth. Several famous Ma- Fre 
thematicians are of Opinion there is nothing there The 
but Exhalations; and ſo the Atmoſphere and Air a gr 
is counted the ſame : and above the Atmoſphere is adhe 
the ethereal Subſtance next it. Others think that or P 


there is a kind of Body beſides theſe Exhalations, 
which is called Air, tho? they allow that Exhalati- 
ons may turn to Air, and Air to thick Vapour and 


12 rd I PO IIS 
J; ĩðiVd an nels 


Orbit of the Moon, they place another ſubtik 
Body, different from Ather, which they call Fire, 


indeed; but they confeſs, improperly, as no way WW T! 
agreeing with our Fires; for it is hot, (tho? not burn- ¶ Depr, 
ing) dry, and very ſubtile, not cauſing the Refra- 2. T. 
ctions of the Rays of the Sun and Stars, which they ¶ tion a 
own to be in their Air. Theſe things conſidered, Mof the 
the two Opinions of the Philoſophers differ rather Horiz 
in Words than in the Thing itſelf ; for as to the Earth 
Air, that is ſo groſs as to cauſe Refraction, and may ¶ Vapo 
be generated from Exhalations, that may be only 

a more refined Exhalation, tho? not from the Earth. 

As to the ſublunary Fire, ſeeing they own it is im- 
properly called ſo, and is fo ſubtile as to cauk De Ez; 
no Refraction, it ſeems to differ but little fron die 
the æthereal Matter; we may then fay the At wate 


moſphere, or Air, is a Body about the Earth, in 


to which the Rays falling, are refracted (laying TH 


aſide the Queſtion whence it comes); which Deir 
| | nitiou Rnd oth 


CHAP. 19. of Univerſal Geography. 421 
nition agrees with the foregoing one, nor 1s it very 
| likely a Body ſo ſubtile could be exhaled from the 
Earth, as to make no Refraction or hinderance to 
the Rays of the Sun, that come thro' the ther ; 
and if there be ſuch, we know how high they are, 
or if they be out of the Atmoſphere ; which yet, 
if any would ſtrongly maintain, believing the Par- 


| ticles of Fire that come from the Sun, on the 


| Earth, do again travel back to it, they will not 

deny but the foregoing Definition is proper. 
| Therefore the Atmoſphere and Air is nothing but 
| a great many ſmall Bodies interwoven together and 
# adhering to the Earth; as the Down on a Quince 
or Peach. . 


PROPOSITION III. 


; | There are ſometimes more, ſometimes fewer Eæhala- 
lions ſent up; eſpecially in different Places. 


IHE Cauſe is, 1. The different Elevation or 
Depreſſion of the Sun above or below the Horizon. 
2. The different Age of the Moon, and it's Eleva- 


Jof the other Stars, and their Situation above the 
Horizon. 4. The Difference in the Parts of the 
Farth; for Water and moiſt Places ſend out more 
EV apours than dry and earthy. 


PROPOSITION V. 


| Ive Exbalations that compoſe the Atmoſphere are of 
different Kinds, eſpecially in different Countries, viz. 
watery, ſaline, ſulphureous, earthy, and ſpirituous. 


IH E Cauſe is, becauſe there are ſuch different 
Podies in the Earth, and ſome are moſt eaſily, 
Ind others with difficulty drawn up; ſome may 
} Ke 3 doubt 


tion above the Horizon. 2. The riſing and ſetting 
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doubt of the earthy Particles, becauſe of their 
Weight; but yet this may be, 1. Becauſe of the 
exceeding ſmallneſs of the minute Particles of Duſt, 
that have more Superficies in proportion to the 
quantity of Matter in them, and therefore are 
Iighter. 2. Becaufe of the mixture of ſulphureous 
Particles, which carry them violently along with 
them. 

AND that there are . 0 Parts in the 
Air, appears from the fiery Meteors that are ſeen, 
as Lightning, Thunder, ack with his Lanthorn, 
and the ſulphureous Smell that! 18 after Thunder and 
Lightning. 

THERE can be no doubt of the watery Ex. 
halations that are ſpirituous and ſaline, they being 
very ſmall and eaſily drawn up; and the little Ani- 
mals that are bred in the Air, 1n great Quantities 
do teſtify the ſame. 

THE Ariftotelians divide Exhalations into two 
ſorts, Vapours, and Smoke. The Vapours are 
from the Water, and do eaſily turn to Water 
again, and the Smoke from dry things; thus Sa 
5 turns all to Fume above the Fire; and 
hence it is that different Countries have different 
Air, and that it rains in one Place, and not in ano 
ther. 


PROPOSITION v. 


The leaſt and inſenſible Particles of Air beat back o 
reflect all the Rays, as a Looking-Glaſs doth ; but 

. fome of thoſe that are perceivable and compound 
tranſmit more Rays and reflect fewer ; others agail, 
Leit ſewer Ne and end more. 


THEREFORE this Parts af the Air are d. 


mit ewer Rays, the latter more. 
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"BECAUSE the leaſt Particles, like Atoms 
both from the Earth and Water, are little ſolid 
Bodies without Pores, and therefore do reflect and 
difallow a Paſſage to the Rays; for it is very 
probable, that Tranſparency, or the paſſing of the 
Rays, requires Pores duly diſpoſed, and void of 
Matter. | 


that are compounded of the leaſt Particles, if they 
have ſeveral Pores, duly diſpoſed, will be tranſ- 
parent and tranſmit many Rays; but if the Particles 
be joined very confuſedly, and be without many 
Pores, they will not admit many Rays to paſs 
through. | | 
HENCE it is, that the Sun diſperſing a thick 
dark and cloudy Air, makes it more porous and 
| tranſparent, _ EG 1 
THAT the leaſt Particles reflect the Rays, ap- 
pears from this; if the Sun's Rays be admitted into 
a dark Room, in a clear Day, thro* a narrow 
Hole, you will clearly ſee the Rays reflected in 
great Number (from the Particles fly ing in the Air) 
to your Eye, as it were from a Looking-Glaſs; 
and as theſe Particles are ſtil] viſible, we may con- 
clude, in ſome Degree, the ſame of thoſe that eſcape 
the Sight, and are leaſt of all. 
= SOME would have the moiſt Exhalations to 
be tranſparent, and not the dry Fumes ; but they 
are confuted by Experience and Reaſon; , 1. By 
WRcaſon ; becauſe the Fumes and dry Exhalations 
may become as ſmall and porous as thoſe that are 
moiſt; for they think that Tranſparency does not 
Lonſiſt in Poroſity, but that it is a peculiar Quality 
Wot the Medium: and 2. By Experience; becauſe 
clear Air hath more dry than moiſt Particles 
uit. This is underſtood from the new kind of 


nd Fire, but by help of the Air, which is com- 
= Ee 4 preſſed 


BUT the Parts of the Atmoſphere, or Air, 


ind-Guns which are diſcharged not by Powder. 
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preſſed and condenſed, that it ſcarce takes up the 
{ixtiecth Part of the Room it had before, and yet 
there is no moiſtneſs in the Gun ; which muſt have 
been if the Particles of the clear Air had been from 
Water, N 
PRO FPM 


Ex balations do not of themſelves and of their own Me. 
ture aſcend, but are forced up: or thus, the Air is 
not light, but beavy, conſidered abſolutely. 


ALL Things are ſaid to be heavy which would 
tend to the Center of the Earth if they were not 
hindered, and that the Air doth; for the Earth be. 
ing dug, the Air goes down to the Room made 
there, and it's tending upwards is; 1. Becauſe 
Heats rarifies and makes it take up a greater Room, 
2. Becauſe it is forced by other Vapours. 

THUS in cold Countries, as Nova Zembla, and 
with us, no Cloud aſcends in the Night, but the 
Heat of the Sun coming on rarifies it, and makes 
one Part to preſs and force another: but if the leaſt 


Particles of Air were not folded together, but at 
Liberty, they would move up and be light (p). 
PRO. 


{p) That Air is a ponderous 
Body, appears from a variety of 
Experiments, particularly one, 
from which it's Weight uſes 
likewiſe to be eſtimated. 

Take a Glaſs Tube, cloſed at 
oneend, which fill with Quick- 
ſilver, then invert it with the o- 
pen end, into a Veſſel, alſo filled 
with Mercury, andthe Mercury 
in the Tube will forthwith ſub- 
fide, and after a few recipro- 
cations, ſtand at thirty Inches 


above the Surface of the Mer- 


cury, contained in the Veſſel. 
The Reaſon why the Quick- 
filver is ſuſpended at ſuch a 


Height is, becauſe it is impol- 
{ible for it to deſcend, unleb at 
the ſame Time the Mercury n 
the Veſſel aſcend ; which, be- 
ing on every Side preſſed with 
the Weight of the ambient Ar, 
cannot quit it's Place, unleſs the 


Weight of Air exceeded the 


Weight of Mercury in tit 
Tube. And that this is the Cale 
will appear from hence ; put 
all the above-mentioned Apps 
ratus into a large Receiver, out 
of which, by the Air Pump 


extract the Air; then, as the 


Air is extracted, you may per. 


ceive the Mercury, contain 
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PROPOSITION VII. 


The upper Parts of the Atmoſphere are more ſubtile 


than thoſe below; yet it may be, that thoſe in the 
middle Region may be thicker and groſſer than thoſe 


near the Earth. 


FOR the lighter Parts go upwards and the 


more ſubtile Parts are the lighter, which ſhows the 


in the Tube, gradually to ſubſide; 
but if again you ſhall by degrees 
let in the Air, the Mercury in 
the Tube will aſcend, in pro- 
portion to the quantity of Air 
intromitted, till at laſt it reach 
it's priſtine Height of thirty 
Inches. This Apparatus, of the 
Tube and Veſſel], together with 
the contained Mercury, is, from 
it's Uſe in meaſuring the Air, 
called a Barometer: and from 
it's Author, Torrice/lius, any Ex- 
periment perform'd by means 
thereof, is called Jorricellian. 
"Tis manifeſt, thatthe weight 
of the Mercury contained inthe 
Tube, and the weight of a Co- 
lumn of Air, whoſe Altitude is 
that of the whole Atmoſphere, 
and whoſe Baſis is equal to the O- 


4 rificeof the Tube, if weighed ſe- 
parately, the one will be equal 


to the other; ſo that when the 


Weight ofthe Air is diminiſhed, 


the Barometer is depreſſed, and 
vice verſa. Hence by taking a 
View of the Barometer, you 


may, at any time, know the 


preſent Gravity of the Air; 
which is a Problem of vaſt Mo- 


| | ment both in Univerſal Phyſics, 
and in Meteorology in parti- 
3 


Truth 


cular, and which deſerves to 
be ranked among the nobleſt 
Inventions of the modern Phi- 
loſophers. 

By the Experiments perform- 
ed ſome time ago before the 
Royal Society, for comparing 
the Weight of Air with Wa- 
ter, and ſo with other Bodies; 
by the firſt Experiment the pro- 
portion was found to be as 1 
to 840; by the next, as 1 to 


852; and by the third as 1 to 


860. And lately the Ingeni- 
ous Mr Hauſebee, by a very 
ſimple and accurately perform- 
ed Experiment, found the Ra- 
tio of Air and Water to be as 
1 to 885. All which Experi- 
ments being made in the Sam- 
mer time, at which Seaſon the 


Air is by the Heat expanded, 
and conſequently lighter ; and 


the Barometer ſtanding at about 
294 Inches higher; this might 
perhaps be ſafely determined up- 


on, that the Barometer aſcend- - 


ing to 30 Inches, and the Con- 
ſtitution of the Air at a Me- 
dium, as to Cald and Heat, 
the Ratio of Airto Water would 
be as 1 to 800; and therefore 
ſeeing, the Weight of Water 

compared 
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De Abſolute Part 


SEC. VI. 


Truth of the firſt Part of the Propoſition: and the 
Cauſe of the ſecond Part is, that thoſe in the mid- 
dle Region eaſily go together and become groſſer, 
the hot Particles carried up with them having left 
them, and the Rays reflected from the Earth having 
but ſmall force in the middle Region, that is ſo 


diſtant from the Earth. 


WHEN CE it is, that after Rain the middle 
Region is more clear; the groſſer Part being fal. 


len down (4). 


compared with Mercury, is as 
1 to 132, the Gravity of the 
Air compared to the Gravity 
of Mercury would be as 1 to 


Turin's Appendix. 


(4) If with the Hands we 
ſqueeze a blown Bladder, we 
feel the included Air make a 
ſtrong Reſiſtance, and by the 
Spring thereof, jumping back 
and diſengaging itſelf, the Im- 
preſſions, or Cavities, made by 


10800. 


the Hands on the Surface of the 


Bladder, are immediately, on 
cealing to preſs, expanded and 
ſmoothed ; and this is called the 
Elaſtic Force of the Air. This 
Force, every Particle of Aircon- 
tinually exerciſes, and affecting 
a larger Space, contends againſt 


an equal Force of ambient Par- 


ticles; whoſe Reſiſtance being 
either fortuitouſly taken away or 
impaired, the Particle inſtant- 
ly expands itſelf into the whole 
Extent, be it ever ſo large. 
Hence if ſlender glaſs Vials, or 
Bladders full of Air, and care- 


fully ſtopp'd; be but into an 
Air-Pump, they are burſt by 


the Force of the included Air. 


PRO. 


Thus if a Bladder, only a little 
blown and flagging, be carried 
to the Top of a Mountain, or 
lofty Edifice, it immediately 
ſwells to ſuch a Degree, that 
if the Mountain be of ſufficient 
Height, it ſeems to be wholly 
ſtuffed with Air. For the Al. 
titude of the Atmoſphere nct 
being the ſame upon the Top 
of a Mountain, as upon the 
plain Surface of the Earth, the 
preſſure of the ambient Air 1s 
not therefore ſo ſtrong upon 
the Bladder placed there, and 
therefore the Air, included in 
it, ſprings into a larger Space. 
That the Air likewiſe upon the 
Top of a Mountain, is lighter 
than in Places of lower Situa- 
tion, 1s evident from the Baro- 
meter, which being taken to 
the Top of a Mountain, the 
Mercury ſubſides; ſo that by 
means of it the Altitude, of 
Mountains might be very ex- 
actly calculated, were it once 
known in what proportion the 
Mercury falls; according to the 
different Height of the Place. 


Vaſtly great, yea almoſt in- 


credible is this elaſtic Force, 
by which, according to the fa- 
: mou 
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PROPOSITION VIII. 


The Atmoſphere, or Air, growing hot, takes up more 
Room than before, and the more the Heat leaves it, 
it coutraits the more, and takes up leſs Room. 


THIS is abundantly confirmed by that In- 
ſtrument called a Thermometer, by which is mea- 


mous Mr Boyle*, the Air, 
without the Aſſiſtance of Heat, 
was dilated into a Space not 
only 60 or 150, but 8000, yea 
10000, and at laſt 13769 times 
larger than that it poſſeſſed in 
it's natural State near the Sur- 
face of the Earth. And ſeeing 
the Air can be artificially com- 
preſſed + to the ſixtieth part of 


it's natural Space; it appears 
that the Place into which the 


Air may be artificially condenſ- 
ed, to the Place, into which 


it would dilate itſelf, if freed 


5 from all Preſſure, is at leaſt, as 


toſixty times 13769 or more 


than 826000. 


By a great many Experiments 


performed in England, France, 

and /faly, relating to the Con- 
traction and Expanſion of Air, 
it is found that the Spaces into 
which, by different Weights, 


it is condenſed, are among 
themſelves in a reciprocal Pro- 
portion to their Gravities; or, 


[7 ther with the Proportion above 


* Wallis's Hydroft. Prop. 13. 
| N* 18 1. 


: the greater the Preſſure is on the 
Air, the leſs Space it poſſeſſes. 


From which Theorem, toge- 


+ Phil, Ladd, 


ſured 


determined betwixt the Weight 
of Air and Mercury, it is eaſy 
to ſee the Grounds of the Con- 
troverſies contained here and 
there in the Writings of the mo- 
dern Philoſophers, concerning 
the leſſer denſity of the Air in 
the upper Regions, as alſo 
the Altitude of the whole At- 
moſphere. 

Firſt then, if we allow the 
the Air to have no Elaſticity, 
but that thro' the whole Space 
*twixt the Earth and the utmoſt 
bounds and extent of the At- 
moſphere it is every where of 
the ſame Denſity ; juſt as Wa- 
ter, which, howſoever deep, is 
every where from top to bot- 
tom equally denſe ; now ſince 
from what has been. already 
ſaid, it appears, that the 
Weight of a Column of Air, 
reaching to the top of the 
Atmoſphere, is equal to the 
Weight of Mercury contained 
in a Barometer ; and ſeeing al- 
ſo the Proportion of Weight be- 
twixt equal quantities of Mer- 
cury and Air is found. it 
were eaſy to give a Deſini- 
tion of the Altitude of that Co- 
lumn of Air, or of the whole 
Atmoſphere. For ſeeing a Co- 

lum 
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lumn of Air one Inch high, is 
to the like Column of Mercu- 
ry, as 1 to 10800, it appears 
that theſe 10800 Columns, or 
a Column of Air goo Foot 
high, is equal in Weight to 1 
Inch of the Mercury, and con- 
ſequently that all the 30 Inches 
of Mercury, contained in the 
Barometer, require a Column of 
Air 27000 Foot high. So that, 
according to this Hypotheſis, 
the Altitude of the Atmoſphere 
would be only 27000 Foot, or 
a little more than 5 Miles. 


But when, in the high Re- 


ions, the Air, by it's elaſtic 
. reſiles and expands it- 
ſelf, according as the Weight 
of the incumbent Atmoſphere 
is diminiſhed, it muſt of neceſ- 
fity be far more rarified and 
ſubtile than the Air near the 
Surface of the Earth: and con- 
ſequently a much greater Alti- 
tude muſt be aſſigned to the 
Atmoſphere, than what was 
found by the juſt now mention- 
ed Computation. 
For ſeeing, according to the 
Theorem above laid down, the 


Spaces in which the Air is 


included, are reciprocally pro- 


portional to the compreſling 


Gravities ; but the denſity of e- 
very Body is in a reciprocal Ra- 
tio to the Spaces, which that 
Body poſſeſſes; the Denfity 
therefore of the Air in any 
Part of the Atmoſphere will be 
proportional to the Weight of 
the whole incumbent Air. And 
further, if we ſuppoſe the Al- 
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ſured the Heat or Cold in the Air, for the colder 
the Air in the Glaſs, it takes up leſs Room, and 


titude of the whole Atmo- 


arithmetical Proportion, it's 
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the 


ſphere divided into innume- 
rable equal Parts, ſeeing the 
Denſity of Air included in a- 
ny one of theſe Parts is in 
proportion to it's quantity, and 
the Weight of the Atmoſphere 
is alſo as the quantity of the 
whole incumbent Air ; it ap- 
pears, that the quantity of the 
whole incumbent Air is every 
where, as the quantity of Air 
included in the lower Part, 
which conſtitutes a Difference 
between every two neareſt 
quantities of the whole incum- 
bent Air. It is a Theorem in 
Geometry ; that ſuch Magni- 
tudes whoſe Differences are 
proportional to the Magnitudes 
themſelves, theſe Magnitudes 
are in a continued geometrical 
Proportion. Whence if, ac. 
cording to the Hypotheſis, the 
Altitude of the Air, by adding 
the equal Parts, into which it is 
divided, increaſe in a continued 


Denſity will be diminiſhed, or, 
which 1s the ſame, the Rare- 
faction of the Air will be in- 
creaſed in a continued geome- 
trical Proportion. Such as 
know the way of following 
ſuch a Series, by taking a View 
of one or more of the Rarefacti- 
ons of the Air at different Alti- 
tudes, may, without any Trou- 
ble, determine it's Rarefaction 
in any Altitude, or the Alti- 
tudeanſwering to any Rarefatti- 
on, and fo alſo the Altitude of 
the whole Atmoſphere, if it 15 
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the more Room, the more Heat it acquires z as 
we ſhall ſhow in the following Propoſition. The 
natural 


be known, or made the ex- 
tream Degree of Rarefaction, 
beyond which the Air cannot 
paſs. Such as incline to know 
more on this Subject, may 
conſult the famous Dr Gre- 
gory's Aſtronomy, Lib. v. Prop. 
3. as alſo the excellent Dr 
Halley's Diſſertation in Philo- 
ſophical Tranſactions No 181. 
who have demonſtrated the 
ſame in a different, and ſome- 
what more difficult way of 
reaſoning, which I have here 
borrowed from the Demon- 
ſtrations of a very learned 
Friend. 7 | 

But withal we muſt not 
conceal, that theſe things have 
been rendered uncertain by the 
Obſervations of the famous 
Caſſini * and his Aſſiſtants; 
who, in order to extend the 
Meridian Line of the Paris 
2 Obſervatory, after having with 
great exactneſs meaſured the 
Altitudes of ſeveral Mountains, 


| Barometer on the Top of each 
of them, they found that the 
Rarefactions diſcovered by that 
Method, no ways agreed with 
thoſe we have lately ſaid down, 
but that they were far greater 
| than what ought to come out 
from the abovementioned Pro- 
portion: whence becoming ſuſ- 
picious, that the Experiments 
they had formerly made for 
finding out the Rarefaction of 


* * Hiſt. de I Acad. Rq. 1703, 
and 1705. 8 


and marked the Height of the 
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the Air under different preſ- 
ſures, had not been managed 
with ſufficient Accuracy, they 
determined again to put the 
Matter upon Tryal, which Sub- 
ject being diligently treated of 
in the Royal Academy, and 
when there were made great 
Dilatations of Air, compared 
to which, the Rarefactions found 
on the Tops of Mountains, 
were woundrous ſmall; yet they 
found that all theſe exactly 
followed the reciprocal Ratio 
of their incumbent Gravities. 
So that it ſeems to be put 
beyond all doubt, that ſuch is 
the Nature of the Air, which 
comes neareſt to the Earth's 
Surface, that the leſs preſſure 
it has upon it, the greater 
Space it dilates itſelf into : and 
ſeeing the upper Air, or ſuch as 
environsthe Topsof Mountains, 
does not obſerye this Propor- 
tion, it follows, that it is of a 
different Nature from the Air 
that is next us, which notwith- 


ſtanding needs be no cauſe of 


wonder to us, if, according 
to the moſt approved Senti- 
ments of Philoſophers, we al- 
low that there 1s in our At- 
moſphere, beſides Vapours and 
terreſtrial Exhalations, a certain 
Body of kin to itſelf, and en- 
dowed with ſuch Affections, 


as we have above aſſigned to 


the Air; and further, that theſe 
Vapours and Exhalations, are 
no ways capable of ſo great 


Rarefaction, as is the Ar ; and 


that theſe are mixed in far 
greater 


* 
* 
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natural Cauſe of the Propoſition is this; that the 


hot Particles of the Sun's Rays, or any Fire, are 


greater plenty with the Air 
neareſt us, than in the upper 
Air. Theſe things being laid 
down, it is manifeſt that the 
Air of the higher Countries be- 
ing leſs ſtored with Vapours, 
has, in proportion to it's Denſi- 
ty, more Elaſticity in it than that 
which comes next to the Earth, 
whence the reciprocal Ratio of 
Gravity, which is in the Air 
next the Earth, does not hold 
here; and further, that Va- 
urs and Exhalations have not 
ſuch Elaſticity as Air, but that 
this is much more rarified and 
extenuated. But the excellent 
Mr Forntenelle, Secretary of 
the Society, explains theſe 
Phænomena in a quite diffe- 
rent Manner, in his Hiſtory 
of the Academy, Anno 1708. 
He propoſes ſome Experi- 
ments performed by the famous 
Mr De la Hire, and others, 
from which he infers, that the 
elaſtic Force of the Air is in- 
creaſed when it is mixed with 
Moiſture, or when compound- 
ed of Air and aqueous Vapours, 
the Rarefaction will be greater, 


than from pure Air; and that 


therefore on the Tops of Moun- 
tains the Air is found more 
rarified, becauſe many Vapours 
are carried thither for produ- 


cing of Rain. The Experiments 


are theſe : 
They took a ſlender glaſs Si- 
Phon, one of whoſe Legs end- 


ed in a large hollow Sphere, be- 


ing open at the other. This 


7 
* 


the 


Siphon was full of common Air, 


and expoſed to the external Air 
coming into the Siphon. The 
Globe and Siphon was plunged 
into hot Water, found by pre- 
vious Experiments to be of the 
ſame degree of Heat as boiling 
Water, and conſequently cau- 
ſing the ſame degree of Rare. 
faction; tho' the Fire under- 
neath were greater or leſs. 
When the Air included in 


the Globe was rarefied with 


this degree of Heat, it would 
be gradually thruſt out at the 
other end of the Siphon; till 
at length the Globe being heat- 
ed to the utmoſt, there was 
lefta very ſmallquantity of Air, 
highly rarefied, that poſſeſſed 
the whole Cavity. Then the 
Water being removed from the 
Fire, the Air, as it gradually 
cooled, which before poſſeſſed 
the whole Globe, being gra- 
dually contracted by the Cold, 
gave way to the Water that 
entered at the Orifice of the 


external Leg, and at length, 


when the Water became entire- 
ly cold, it was contracted into 
a very ſmall Space, whilſt the 
reſt of the Globe remained 
filled with Water. N o * 
comparing the Space, poſſe 

by the Ak, cha Fo redu- 
ced to it's natural State, and 


the whole Cavity of the Globe 


which it had at the utmoſt 
Heat, it appears how much the 
Air was rarefied with that de- 
gree of Heat, | 


This 


Wight a 


mixi 
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the moſt ſubtile in the World, and. inconſtant 


made in clear Weather, again 
ina moiſt and rainy Seaſon; and 
at a third time, a little Water 
was left adhering to the inner 
Surface of the Globe. And it 
was obſerved that the Air con- 


denſed at the end of the Ex- 
periment, in the firſt Caſe poſ- 


bee 2 of the Globe, in the 
© ſecond poſſeſſed but 3, and in 


© the third 3 „ Whence Mr 


Juntenellèe concludes, that the 
Air was more dilated in the 
ſecond Caſe, but particularly in 
the third, than in the firſt Caſe; 
Zand therefore as the Air is the 


vapour is mixed with it; hence 
he concludes it probable, that 
or the ſame Reaſon, there is a 
greater Rarefaction on the Tops 
df Mountains, becauſe the Air 


ith a greater quantity of Va- 
Pour. But there are two Con- 
derations that render the Ar- 
gument inconcluſive. For firſt 
In the two later Experiments, 


Wight happen that when the 
Wir was condenſed, and the 
Vater entered thro? the Siphon 
io the Globe, theſe Vapours 


Id mixing with the other Wa- 
r partly by the Force of Con- 
enſation, and partly by the 
putual Attraction there is be- 
Pint the Particles of Liquors, 
Fave but little true Air. inclu- 
ed in the very ſmall Space. 


This Experiment was firſt 


more dilated the more moiſt 


hat ſurrounds them is mixed ons, and exhibiting 


Motion, and while theſe are mixed with the At- 


moſphere, 


Whence it might ſeem, that the 
quantity of Air which rareſied 


with the ſame degree of Heat 


— 


poſſeſſed the whole Cavity, was 


leſs in the two latter, than in 


the former Caſe; and therefore 


more dilated, ſo as to poſſeſs 


the whole Space. 


Again, allowing that the 
Air was more rareſied in the 
latter Caſes, yet as this was ef- 
fected by the means of Heat, 
I do not ſee how it follows 


that becauſe the Vapours mixed 
with the Air, and agitated by 
Heat, are more rarefied than 


” ns 


Air without Vapours, therefore 


theſe Vapours without Heat, 


ſhould have a greater Elaſticity | 


than pure Air. 


We ſhall here add a Table 


of M. Caſſini, . Junior, made 
from the foregoing Obſervati, 


of the Air from the Surface of 
the Sea, correſponding to the 
Sinkings of the Barometer ; as 
alſo the Spaces increaſing in 
arithmetical Proportion, where- 


League, whilſt the Barometer 
ſinks in twelfths of an Inch, 
at a time when, being placed 
on the Surface of the Sea, it 


or 297+ of Eli. I uſe the 
Rrench Meaſures, being unwil- 
ling, by reducing them to the 
Engliſh Feet, to diſturb the 
beautiful Series of Propor- 


tho' theſe may, by the help of 


the 


the Height 


I: aqueous Vapours were.plen- - in.. he. Height-of -the-Air-in-- 
fully mixed with the Air, it creaſes almoſt half a French 


1 night again return to Water, ſtands at about 28-French Inches 
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moſphere, th ey ſeparate them, with great Force, 
and ſo make more Pores, and theſe fiery Particles 
going away, the Particles of Air left by themſelves, 


do 
the leſſer Table ſubjoined be eaſily reduced to Engliſb Mea. 
ure. 
| | Diviſions anſwering Height of the Air 
Barometer falling. | to each twelfth above the Sea's 
F an Inch. Surface. Food. 
| Tawelfths of | CE 
Iich. an Inch. |Fathoms. Feet. Fatboms. Feet. 
40 o 10 e e OPT — 
| 1 1 10 „ 
2 10 2 20 3 
| „ 3 31 0 
43 8 4 2 + 
10 5 3 
8 5 | 4 -- + 03 3 
Ty 5 1 74 4 
8 11 2 86 0 
- oF LE * 3 97 3 
10 11 4 | 109 I 
11 11 1 o 
33 12 O 133 0 
„F +4 54 486 I 
-+ 12 24.157 * 
9 12 3 170 0 
4 12 4 182 4 
> 12 5 | 195 3 
6 13 o 208 3 
x 51.45 I 221 + 
2 13 2 23 5 0 
9 13 3 | 248 3 
10 13 4 262 I 
11 13 5 276 0 
2 oO. 114 O 290 0 
© 1 | 14 1 | 304 L 
Eo I4 2 4 318 3 
3 14 3-4 3 9 
1144 4 | 347 4 
7 14 5 362 3 
6 15 bY: 377 - 
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Inch. 


— 


Barometer falling. 
Five lb. of | 


an Inch. 


Divan anſwering 
a twelfth 
| of an Inch. 


Fathoms. Feet. 


Height of the Air, 
Surface. 


Fathers. 


Feet. 


* 


„ 8. 
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21 
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do again come together, 
another (7). 


(r) Mr Haul ſbee, in his Phy- 
fica - Mechanical Experiments, 
pag. 218. has, by a very curious 
Experiment, determined the 
Ratio of the Places poſſeſſed 
by the Air according as it is 
differently heated. 

ABC (Fg. 25) is a rectan- 
gular Glaſs Tube, B a little 
Column of Quickſilver: A the 
extremity of the Tube, cemen- 
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and are folded into one 


approached towards A, accord- 

ing as the Air AB was more 

or leſs contraſted by the De- is 1 
of Heat. And by means | 

of theſe Obſervations he made M 

the following Table; wherein me 


the Degrees are the ſame with 
thoſe marked on the Thermo- 
meter for meaſuring the aſcent 
of the Liquor; being the inter- 
mediate Degrees betwixt the 


ted to a Screw, fitted with a greateſt Heat, and the greateſ To 1 
Cap, and ſhut after the ſettling Cold of our Climate. The Fl 
of the Quickſilver, the Space Column of Parts ſhews the Pro- 
Ag is full of common Air, portion of the Spaces wherein 2 
included betwixt the Screw and the ſame Bulk of Air is includ- 
the Quickſilver; whilſt the part ed according to the Degree of L 
of the Tube B C, is open to Heat annexed 3 where it is to and 
the external Air. This Tube be obſerved, that the Air con- to 
Mr Haukſbee placed in a pro- ſtantly and uniformly loſes one 
per Veſſel, along with a Ther- 144th part of the Space it o- We and 
mometer, then pouring in hot cupies in the greateſt Heat, Wat 
Water enough to cover the every twelve Degrees that tie LF 
Ball of the Thermometer, the Thermometer ſinks. of a 
Quickfilver B moved from or 1 
| | The Part of the great We with 
Degrees. Parts. Space hft, be co 
i OL. the V 
„ ge wow © for th 
100 — „ 48 4 6 
Above go —— 140 — 2 = conde 
BO — 139 —— 38 8 4 the ot 
20 oe ͤ Kb the 
1 it 
36% ðͤ 118 XY Ip 8 : 
40 —— 135 — 45 8 AN 
30 134. — #4 4 5 Heat: 
„„ ĩ R049 Line P 
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Freezing OO — RE POS fr 8 8 R 
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50 — 126 — 7 ends 
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THEREFORE the Height of the Atmoſphere 
is not conſtant, but increaſeth and decreaſeth, at 
Mid-day greateſt, and Mid-night leaſt, and of a 
mean Height at Sun. riſing or ſetting, as in Propo- 
- ſition xiv. | 


PROPOSITION 1X. 


To make a Thermometer, or Thermoſcope, by which 
we may try the Changes in the Air, as to Heat 
and Cold. wy 


LET us take a Glaſs with a long round Neck 
and round Body LH (Fig. 26.), let it be faſtened 
toa Board MN PQ, with it's Neck downward, 
and let there be a Veſſel ſo filled with coloured 
Water, put under it, that the Part of the Neck 
LF may be under the Water, and chuſe a Day 
of a middle Conſtitytion between Heat and Cold, 
with which the Heat and Cold at other times may 
be compared; and let the Water be poured into 
the Veſſel at that time, when the Air growing cold 
the Water will aſcend above F of it's own accord 
for the Air that before filled the Space F A being 
condenſed by the Cold takes up leſs Space. On 
the other hand, the Air being made more hot, 
the Water will come down from F towards L; for 
the Air F H being rarified takes up more Space. 

AND the Degrees of increaſe and decreaſe of 
Heat and Cold may be known, if you divide the 
Line F A into a certain Number of Parts, : 

OR without a Veſſel underneath, Jet the Glaſs 
LH have, at the end L, a hollow Ball of Glaſs, 
with @ ſmall Hole on one Side, filled with Water 

Fiz and 
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and the Degrees of Heat and Cold will be ſhown 
by the Riſing and Falling of the Water (5). 


PROPOSITION X. 


A clear Air may be ſo rarified by a great Fire as to 
take up ſeventy times a greater Space than before, 
and ſo condenſed in a Wind-Gun as to take up only 
the fixtieth part of the former Space; but the Heat 
of the. Sun will not rarify ſo much, nor the ordi- 
nary Cold condenſe ſo much. 


THIS is proved from the Æolipile, which if 
it be taken when white with Heat, it will then 
receive thirteen Ounces of Water; but the ſame 
ZEolipile when cold, or in it's natural State, will 
take thirteen and half a Dram, and that Part 
which contains the half Dram is the Difference of 
the two Spaces, and is almoſt the ſeventieth Part of 
the whole Cavity of the Æolipile. 


(s) This kind of Thermome- 
ter was thought to ſhew the 
Heat or Coldneſs of the Air, 
with ſufficient Accuracy before 
the diſcovery of the Barome- 
ter. But after it was found 
that the Air was not of one 
conſtant Weight, but differed 
at different Times, it was re- 
marked, that the Water in- 
cluded in the Glaſs Neck, ac- 
cording as the Weight of the 
Air increaſed ordiminiſhed, and 
reeking upon the Water con- 
tained in the Veſſel, muſt alſo 
aſcend or deſcend tho' the De- 
on of Heat ſhould remain the 

» Whence the Structure 
of the Thermometer was neceſ- 
ſarily altered. Moſt at preſent 
uſe a ſimilar Tube ABC (Hg. 
27.) ending in a Ball at the 


may neither fill the whole Tube 


Bottom. This they ſill to a pro- 
per Height with Spirit of Wine, 
ſuppoſe to B, then cloſe the In. 
ſtrument by melting it's Extre- 
mity A, at the flame of a Lamp. 
The Spirit of Wine, being now 
rarified or condenſed, according 
to the different Temperature of 
the Air, marks, by it's aſcent or 
deſcent in the Tube, the greater 
or leſs Degree of Heat. In 
making this Thermometer they 
obſerve ſuch a Proportion in 
the Capacity of the Ball to the 
Stem, that the Spirit of Wine 


in the greateſt Degree of Heat, 
nor all fink into the Ball in tht 


greateſt Cold. 
; 7 urin s Appendix, 
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PROPOSITION XI 


Why in Places of the Frigid Zone, when they have 
not the Sun riſing and ſetting, the Air is ſome Days 
clear, but groſs and cloudy for the moſt part. 


T HE Cauſe of that thick Cloudineſs, which is 
almoſt conſtant, is, the ſmall Heat of the ſubterra- 
neous Earth, or that comes from the Sun, or Moon, 
(which remains for ſeveral Days and Nights above 
the Horizon whilſt the Sun is below,) and other 
Stars; which Heat, being weak, is not able to diſ- 
pel the Cloud; and ſome Days being clear, is not 
from the groſs Vapours being made ſmall, but from 
their falling down on the Earth, or being driven 
away by the Wind. 


PROPOSITION XI. 


Why ſometimes in the greateſt Cold in Winter the Air 
is ſublile and clear; whereas Cold condenſes and 
contratts the Air. 


COLD is twofold, moderate and exceſſive: a 
moderate Cold does not make the Air clear but 
| Cloudy, for by the ſmall Heat that is joined with 
the Cold, the Vapours are raiſed but not diſpel- 
led; but a vehement exceſſive Cold renders the 
Air clear, for two Reaſons; 1. It makes the groſs 
Vapours in the Air more groſs; and ſo they fall 
down, and the Air is thus cleared. 2. Becauſe 
the Pores of the Earth are ſhut up, and the Va- 
pours are not exhaled from it, that render the Air 
turbid and cloudy, The Sea indeed is not frozen 
with Cold; yet it's Particles are made ſo thick 
with Cold, that it doth not ſo readily ſend out 
| Exhalations, tho? it doth a great many, being of 
| another Nature than the Earth. E: 

Ff 4 P RO- 
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PROPOSITION XIfl 


Why when we look thro? tbe Air in an borizontal Line 
it appears thicker and more cloudy than that above, 
or that in which we breathe, | | 


IHE Cauſe is twofold ; the firſt becauſe the Air 
near the Horizon is really more cloudy; the other 
is a deceit in our Sight; for the Eye takes in the 
Diſtances of the Parts of an Arch in the Hori. 
2zon, by very ſmall Angles; as it does the Diſtances 
of Pillars in a long Row: and as we judge thoſe that 
are diſtant to be near, ſo the diſtant Particles of 
Air are judged to be joined cloſe ; but the Diſtance 
of the Particles of Air that is higher, the Eye fees 
under great Angles and apprehends them the 
better. + „ | 
THE ſame is the Cauſe why the Air at a 
Diſtance appears to be cloudy z but when we ap- 
proach to it, it does not ſeem ſo cloudy, 


PROPOSITION XIV. 


Whether the Atmoſphere or Air be always of the ſam: 
Height in all Places ; or if it's Figure be ſpherical. 


THAT it is not of the ſame but of very dil 
ferent Heights, appears in that the Sun is only 
vertical to one Place at once, and ſends it's Rays 
obliquely to other Places; and ſo more weakly 
the more they are remote from the Sun, or the 
nearer the Poles : and therefore the power of the 
Sun is different in different Places, and muſt raik We 
the Vapours differently; they are higheſt direct) 
under the Sun, and Joweſt in the oppoſite Point, 


bl 
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VE the contrary, that the Height is the ſame 
in all Places, ſeems more probable ; tho? the Va- 
urs are more elevated in ſome Places than o- 
thers; yet becauſe the Air is fluid and by it's Gra- 
vity tends downward, therefore the higher Parts 
preſs thoſe below ; and thoſe again others ſideways, 
till all the Parts come to be alike high; and thus 
it's ſpherical Figure is proved the ſame way as that 
of the Water is proved by Archimedes, Chap. xii, 
for the Suppoſitions here are the ſame as there; 
which if falſe the Demonſtration fails. 
DES Cartes alſo makes it oval, for a particular 
Reaſon 3 ſee Chap. xiv. 


PROPOSITION XV. 


The Condenſation or Rarifafion of the Air doth not 
alter it's Height, | 


| 


3 


— 


FOR not the whole, but a part only is con- 
denſed or rarified, ſometimes here, ſometimes 
there; which doth not alter the Height in one 
Place more than another: only there may be a 
greater Condenſation in one Part than in another: 
which can alter the Height but very little. 


PROPOSITION XVI. 
De Altitude of the Atmoſphere or Air is not only 


* tbe ſame in different Places, but is always the ſame 
bob Summer and Winter, 
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= FOR tho? the Heat in our Summer doth at- 
tenuate our Air, and raiſe it more than in Winter, 
Het becauſe then there is Winter in another Place, 
the Air there is leſs raiſed, and therefore a Part of 
pur Air will flow there: and when our Air is low 
"of the Cold, the Air of another Place that is hotter 
| er e reer Ars et wil 


2 . 


- e 
2 — l ̃ ͤ— ES 


* —— — — —— — x ——— HTH — — 


442 The Abſolute Part Sr. VI. 


will move to us, till the whole Air be equally itſe 
diſtant from the Center. Ts m_— 
AND the ſame may be ſaid as to Day and 

Night ; for while at Night it 1s condenſed with us, 

and is low, it rarifies more in another Place, and 
moves to our Air till it makes a ſpherical Figure; They 


and becauſe all things are every where equal, the of 
Height will continue the ſame every where; and tho WW 4 
it may rarify and condenſe more in one Place and %® 
Time than another, yet the Difference being ſmall | #2 
will not much alter the Altitude; as we ſaid in the / 
preceding Propoſition, 5 14 
T HE ſame may be ſaid of the Clouds, Rain, or 
Vapours, in our or another Place, as from theſe I. 
a greater or leſs Altitude ſeems to ariſe : but I an- third, 
ſwer, there is ſcarce any time in which it doth Conta 
not rain, or a Cloud fall, in ſome Place or other; halati 
and therefore while it rains in one Place the Air the F 
becomes no leſs than it was, becauſe it rained be- ¶ lighte 
fore in another Place, and ſo it comes all to the tot 
ſame thing, and the quantity of the Air is neither I cauſe 
increaſed nor diminiſhed, flected 
Morec 
PROPOSITION XVII. 1 
The colder the Air is, the thicker : and therefore it ¶ out all 
is for the moſt part colder in Winter than Sumner 
(in any particular Place), and likewiſe in the Night 4 
more than in the Day, and the groſs Exhalation! 
from the Water in the Winter-time, increaſe that De neg 
Denſity, eſpecially in the Evening and Morning. = 
| of the 


T H E Truth of the Propoſition is clear from the ¶ ed is 

preceding; nor is it any Objection, that a Part oi 

the hotter Air moves where it is colder, and 

more low; for it is not that but ſome neighbour-W# 

ing Air that moves to the Place, becauſe of the 

eontinual Protru ſion, or Preſſure z or tho * 7 
3 tt, 
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itſelf, yet by coming there, it would become 


PROPOSITION XVIIL 


There are commonly reckoned three Regions of the Air, 
of which that is in the middle where the Snow, 
Hail, and Rain are formed; the firſt is that in 
which we live reaching to the middle Region; the 
third is from the middle Region to the utmoſt Bounds 
of the Atmoſphere, even to the fiery Region, as the 
Ariſtotelians ſpeak. 


THE middle Region is colder than the firſt and 
third, which are counted hotter : becauſe the third 
contains more ſubtile, fiery, and ſulphureous Ex- 
halations which go up into it above the Place of 
the Particles of Water, or are thruſt there being 
$ lighter, The Ariſtotelians ſay tis hotter becauſe near- 
er to the fiery Sphere, and colder than the firſt ; be- 
cauſe the Rays falling, join with thoſe that are re- 
flected from the Earth, and ſo double the Heat. 
{Moreover the Particles of the ſubterraneous Fire 
coming out of the Earth are diſſipated there in the 
lower Region; and the middle Region being with- 
out all theſe Advantages muſt needs be colder. 


PROPOSITION XIX. 


© The nearer a Place is to the Pole, or the more diſtant 

= from the Place where the Sun is vertical, the Place 

* ofthe Air in which Rain, Snow, and Hail, is form- 
ed is the nearer the Earth. | 


IT E Cauſeis, that the Rays fall more oblique. 
Ely on the Places about the Poles than on thoſe' a- 
bout the Equator, and therefore being refracted 
re far removed from the Perpendicular, and thu 
F 2 2 e 
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from the Earth's Center by Propoſition xvi; therefore 


is further from the Earth's Center than it's begin- 
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the Heat becomes leſs, and the watery Vapours con. 
tract into leſs Room, and by joining form the wa. 
tery Meteors, 


COROLLARY. 


THE Superficies of the firſt Region is oval, 
or rather elliptical, or like a Spheroid, bulging 
out under the Torrid Zone. 


PROPOSITION XX. 


The nearer a Place is to the Pole, the third Regia 
(in which the more ſubtile and ſulphureous parts mor: 
up and down) begins further from the Earth. 
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FOR that Part of the Atmoſphere which is 
nearer the Pole contains fewer ſubtile and ſulphu- 
reous Particles ; for the Sun brings fewer of them 
chither from the Earth. And a leſs Number being 
raiſed there than in the Temperate Zone, and fewer in 
the Temperate than in the Torrid Zone, and the ut- 
moſt Bounds of the third Region equally diſtant 


the beginning of that Region under the Frigid Zone, 
ning in the Torrid or Temperate Zone. 
COROLLARY: 


T HE Superficies bounding the ſecond Region 7 a thick 
is as a Spheroid bulging in the Frigid Zone, Theß fractec 


are all to be ſhown to Students by a Diagram, ¶ rected 


PROPOSITION XXI, TH 


The Rays of the Sun, Moon, and Stars, do 1 directed 
come directiy from the Heavens thro the Air, i at / app. 


our Eyes, but turn a little aſide from the ſtrait 
Courſe, as ſoon as they enter the Air; which is cal. 
led, by Writers in Optics, their Refraftion, 


THAT Part of Optics which treats of the Re- 
fraction of Light is very fine. Experience teſtifies, 
that the Rays coming from any Object out of 


fine, do refract or turn aſide: the Thing is plain 
from a common Experiment. Take a Veſſel, to 
the Bottom of which fix a Globe of Gold, or Braſs, 
or Piece of Money, then go from the Veſſel till 
ou cannot ſee the Money for the Sides of the Veſ- 

| ſel, then fill the Veſſel with Water and you will 
ſee the Money; which ſhews, that the Rays coming 
from the Money as they go from the Water into the 
Air turn from their Courſe, before they can come to 
the Eye; which is called Refraction, becauſe the Line 
is broke, as it were, coming from Water to Air. 
# THUS, Let the Center of the Earth be T, (Fig. 
28) and L the Eye on it's Surface, and dr the 
Surface of the Atmoſphere, or Air; and therefore. 
no Ray can come to the Eye at L, which is under 
L /g for the Rays below would fall on the riſing 
Fart of the Earth Lo; and thus no Star can appear 
by a ſtrait Ray till it come to the horizontal L. ine 
Jg, but the Stars appear before that, while they 
are under Lg: for Example in 8, from which no 
Ray can come ſtrait to the Eye, but muſt be 


ga thicker Medium at 8, on the Atmoſphere, is re- 
fracted and runs on in the Line F L, tho* it was di- 
rected to u, and thus the Star appears before it 
comes to the horizontal Line Lf g. "I 
* THUS the Star in / is not ſeen by the direct 
Ray /r, but by the refracted Ray rL, tho” it was 
. directed at the firſt to n; and therefore the Star 
at appears higher by the Refraction than it really 


18, 
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one Medium into another more groſs, or more 
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; refracted; i. e. the Line or Ray S f coming into 
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is, it's Height being the Angle r L g or the Arch 
x 5, as if it were in the Point x when it is really 
in /. | | 
T HIS being the Law of Refraction, that the 
Rays going into a groſſer Medium, turn to the 
perpendicular at the Point of Incidence, as here 
F is the Point of Incidence, and T f the Perpen- 
dicular drawn thro? f, thro* the Superficies 4 rf; 
therefore the Ray Sf # will be refracted towards 
I that from f n it may become f L. 

AND thus the Line or Ray m becomes r L; 
but the contrary happens when the Ray goes into 
2 Medium, for then it goes from the Perpen- 

icular. | 


BESIDE it is the Nature of Refraction, that 


the Rays falling perpendicularly on the Superficies 
of another Medium, are not refracted, but only 
thoſe that fall obliquely, and thoſe are the more 
refracted the more obliquely they fall. Thus the 
RaysS T, TT, MA being perpendicular to the 
_ Superficies are not refracted, but the Rays Sf, /r 
that fall obliquely are, and Sf more than /r. 
FROM whence it alſo follows, and is manifeſt 
by Experience, that the nearer the Stars are to 
the Horizon, their Rays are the more refracted, 
and the higher they are, the leſs; and Aſtronomers 
have found, that when a Star is twenty Degrees 
high, the Refraction is inſenſible, tho' there is ſtill 
a ſmall Refraction. 155 
AND Mathematicians, ſkilled in Optics, have 
by Obſervations found the Laws of Refraction of 
all oblique Rays, and that in every Medium there 1s 
a conſtant fixed Proportion between the Sine of 
the Angle of Incidence and of the refracted Angle 
(i. e.) between the Angle nf T and L/ T, the Angle 
1 L being the Angle of Refraction; and fo in 
the Refraction of the Ray /r m. Therefore the 


ſame Proportion that is between the Sine 1 - 


CHAP. 19. 
Angle T Fu and the Sine of the Angle T f L, the 
ſame is between the Sine of the Angle T r mz and 
the Sine of Tr L. Therefore if the Quantity of 
Refraction be known by Obſervation at one Ele- 
vation of a Star, the Quantity of Refraction for all 
other Elevations may be known (t). 


i) It is of great Moment 
in the making of exact Aſtro- 
nomical Obſervations, to know 
the Refraction which the Rays 
of Light ſuffer in paſſing thro 
our Atmoſphere. This was de- 
termined by the learned Mr 
Lowthorp, by an Experiment 
made before the Roya/ Society, 
and ſhewn to be as the Sine 
of the Angle of Incidence and 
Refraction. See Phileſ. Tran/. 
No 257. But this Experiment 
being queſtioned by the Roya/ 
Academy of Sciences at Paris, 
who had not the fame Succeſs, 
{ſee their Memoirs for the Year 
1700.] Mr Lowthorp repeated 
it at the Requeſt of the Roya/ 
| Society, and Mr Hauſebee alſo 
| performed it with much greater 

Accuracy. See Hauſebee's Phy- 
fico Mechanical Experiments, p. 
175, and found the Proportion 
| betwixt the Angle of Incidence 
and Refraction was as 1000000 
0999736; ſo that the refractive 
Power of the Air to bend a Ray 
of Light from it's ſtrait Courſe 
m coming out of a Vacuum, 
or the Difference of the ſaid 
dines, proportionable to the Sines 

elves, is 264 1 00000 Parts 
And the Experiment being ſe- 
| veral Times repeated, he found 
| that this refractive Power ex- 
Aly anſwered to the Propor- 
| bon of the different Denkitics of 


of Univerſal Geography. 
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"the a thro' which the Ray 


Paſſed, ſo as to be twice or 
thrice as largewhen the Air had 
twice or thrice the Denſity. 
Whence we have an eaſy Rule 
for finding the Refraction in 
any Time or Place, as being 
always correſpondent to the 
Denſity of the Air. But the 
Denſity of the Air may be 
meaſured by a joint Obſerva- 
tion of the Barometer and 
Thermometer. For as the 
Spaces, poſſeſſed by the Air, 
are reciprocally proportional to 
the Weights that compreſs it 
{ſee the Note upon Propoſition 
7. above] and it's Denſity re- 
ciprocally as the Space it poſ- 
ſeſſes, the Denſity of the Air 
muſt be proportional to the 
Weight that compreſſes it, or 
the Weight of the incumbent 
Atmoſphere; that is, the Height 
of the Quickſilver in the Baro- 
meter. And this will be the 
Caſe if the Heat of the Air 
remain the fame. But if the 
Height of the Barometer be 
known, the Denſity of the Air 
is reciprocally proportional to 
the Spaces marked againſt the 
Degrees of the 'Thermometer 
in the Tube above. [See the 
Note to Propofition 8.] W hence 
it follows, according to the 
known Theorem of compound- 
ing Ratios; that the Denſity br 
t 
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The Atmoſphere or Air cauſes the Sun and other Stars unde 
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to appear before they come to the Horizon at rijny, 
or after they are paſſed it, at ſetting; and appear | I 
higher than they really are, while they are under Wt two 


1 * RY 
8 


twenty Degrees of Elevation. wher 
5 po | Mm 
THE Cauſe is ſufficiently explained in the pre. two! 


ceding Propoſition. We may add ſome Experi. 
ments or natural Phænomena. When the Dutt 
wintered in Nova Zembla, the Sun appeared to them 
ſixteen Days before it came to the Horizon, that is, 
when under the Horizon four Degrees, and that 
in a clear Sky; and famous Aſtronomers haye 


a «A a a % A A A a a M A © 


© the Experiment was made, 
< the Height of the Barometer 
« was 29 Inches, 7; decimal 
Parts, and the Thermometer 
© at 60, over againſt which 
the Space of 137 Parts is 
marked; Then, it muſt be 
enquired, what the Denſity 
of the Air is, when the Ba- 
rometer is up at 30 Inches, 
and the Thermometer 50 
degr. below the Line of Freez- 
ing, then the Column of Air 
in the former Experiments 
will not poſſeſs above the 
Space of 126 Parts; ſo that 


v omg ht 
for, will be to the ity 
of the Air at the Time the 


— 


30. For hence we underſtand, 


perceived in the Height of h : 
meter. For all this ſeem £ 


the 
the Air is always as the direct Experiment was made, a of t 
Ratio of the Heights of the © 30» 137, to 29, 74 X 126; 

Barometer, compounded with or as 4110 to 3748.5. 1 
the reciprocal Ratio of the And hence may be under. . 

Spaces marked againſt the De- ſtood the Reaſon why the D he A 

grees of the Thermometer. who wintered in Nova Zenbl, ractec 

For Example, at the time found fo t a Refraction. he At 


See Se. vi. Chap. 19. Pro. 


according to the Obſervations 
of the French and others, ſſe 
Hiſt. de Þ Acad. Scien. 1700, 
* and La Meſure di ku 
erre ) that the Refractions au 
ter towards the Poles that 
near the Equator, and greater 
in the ſame Place in the aan 
ing or Evening than at Noon; 
tho“ there be no Differenc 


to proceed from the ſame Cav 
iz." the greater Denſity of tit 


Air by reaſon of Cold. « 
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found, with Tycho, that, with us, when the Air is 
clear in the Morning the Sun is ſeen elevated above 
the Horizon thirty four Minutes, while 'tis yet 
under the Horizon and it's Limb but juſt touchs 
ing it, and as long in the Evening, 
| THUS the Virgin's Spike appears when tis thirty 
two Minutes under the Horizon, for it ſeems to riſe 
when the Lion's Tail is thirty four Degrees, thirty 
Minutes high, and on the ſame Point. But theſe 
two Stars are diſtant thirty five Degrees two Mi- 
nutes, 


PROPOSITION XXIII. 


© The groſſer the Atmoſphere is, the Refraction is the 
greater, (other things being alike) 1. e. there being 
the ſame Elevation of the Star, andihe ſame Height 
of en — | 


THUS the Angle »fL, (Fig. 28.) which is 
the Angle of Refraction, is the greater, or the re- 
racted Ray FL comes nearer to f T the thicker 
the Atmoſphere is, which thoſe ſkilled in Optics 
Wave found in all kinds of Mediums. 


PROPOSITION XXIV. 


[be groſſer the Air is, the more the Star is under 
the Horizon when it firſt appears, 


THE Ray L/ (Fig. 28.) is refracted and firſt 
hows the Star, and L/ T is the refracted Angle; 
nd Sfx being the incident Ray, 27 T will be the 
Angle of Incidence, and / L the Refraction. 

LET us then ſuppoſe the Air /d L O to be 
Froſſer than when it made the Refraction 2 L, 
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will thus make the Angle of Refraction greater, 
BZ. % L, and the incident Ray will be K fe. There- 
o. I 8 fore 
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fore the Star being in K, the Ray K will be re. 
fracted, that the refracted 7 L may ſhew the Star; 
but when the Air was not ſo groſs the Star was fir 
teen when in S. | 5 


PROPOSITION XXV. 


The lower the Air, the Star is the more under th 
Horizon when it firſs appears (other things bein 
alike) i. e. there being the ſame Clearneſs or Thit. 1 T 
neſs in the Air, or is ſeen the ſooner or later be if 4 
it r iſe, | 1 2 whic, 

| | = : given 

FOR, ſuppoſing the Air low, the refrace be 7 

Angle T f L (Fig. 28.) will be greater; for Exam Va 

ple, if the Altitude of the Air be T 4 the Arg amp! 

refracted (according to the firſt Ray that come Ray 
to L) will be T4 I.. Let then 4, 9 be dra then 

parallel with /n; then, by the Hypotheſis i 


5 0 et th 
Prop. xxi. as the Sine of one refracted Ange he in 
T f L is to the Sine of another refracted Arg /, be 
T4 L, (for the Air differs only in height by ſh he Re 
ſition and not in thickneſs) ſo is the Sine tion, 
the Angle of Incidence 2 T to the Sine of Hrher. 
Angle of Incidence 3, 4, T, for the refradiſ Portio: 
Ray 4, L, and the incident Ray 3, 4, 6. But H 1 an 
Sine of the Angle T 4 L hath to the Sine T 0 the 
the ſame Propoſition which the Sine of T f L HU enſity 
to T f x, as is eaſily demonſtrated by the Fignllrcater 
for this Propoſition. Therefore the Sine of ul > 4: t 
Angle T, 4, L hath a greater Proportion tos, or 
Sine of T, 4, 9, than the ſame Sine T 4 L hath N auch tl 
the Sine T, 4, 3; therefore the Sine T 4,9 1. F 
leſs than the Sine T, 4, 3; and fo the Angle 14 
is greater than the Angle T, 4, 9, and 3, 4, L 
9, 4, L, that is, than nf L; and therefore the Lo 
4, 3 drawn out, viz. 3, 4, 6 the incident Ray 
the refracted one 4, L will fall under S/, "I d 


- 
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Star will be in 6 to cauſe the refracted Ray 


451 
4L; 


and thus 'tis lower than when in S where the Al 


titude of the Air was TJ. 
PROPOSITION XXVi. 


A Star may have a different Refraftion even 
ſame Place, provided the Denſity of Air be different. 


in the 


THE Problem is better put thus: The Altitude 


/ 4 Star and it's Refraction being given; viz. that 
$ which is made at a given Height 5 and there being 
iven likewiſe another Altitude of the Air; to find 
be Denſity of the Air requiſite to cauſe the ſame Re- 
Hraction in that Altitude as was in the other, 
Sample; in the Altitude of the Air T f, (Fig. 28.) the 
Ray Sf makes the Angle of Refraction 2 L; if 
When there be another Altitude of the Air TF4, and 
Het the Refraction of the Star S in the ſame Place of 
Whe incident Ray 6, 4 which is almoſt parallel 
5% becaufe of the great Diſtance ; *cis aſked whether 


For Ex- 


with 


Ihe Refraction 3, 4, L may be equal to the Refra- 
Wtion nf L; and if it may, whether or no mult the 
ther Air be thicker or thinner, and in what Pro- 
Portion? | . 
lanſwer it may be, if the other given Altitude 
f the Air be greater than the former I/, 
Penſity or Thickneſs of this ſecond Air muſt be 
rater; but if the other given Altitude be leſs as 
4, then the Thickneſs of the ſecond Air muſt be 
bs, or have a greater Rarefaction in it, and 
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g 
3 


5 
3 
„ 


7 


auch that muſt be is known from this. 
1. FIND the Angle T 9 L (having T 4 


the 


how 


and 


L) and TfL, then the Sine of the Angle T 4 L; 


i at of the Ethereal 


"- 
I 
5% 
J 
. 
oh 
q 4 
I 


d the Sine of the Angle T 4 3 (which is the 
ale of Incidence of the Ray 3, 4, 6) thence is 


nd the Proportion of the Denſity of the Air, to 


g 2 


Matter, from which the inci- 


dent 


dent Ray comes. In the ſame manner, let the Sines 
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of the Angle TV/ n and Tf L be taken, and they 
will ſhew the Proportion of the Denſity of the firſt 
Air to that of the Ethereal Matter; and by com. 
paring theſe Proportions it may be known, hoy 
much more denſe or rare the oY of the leſſer height 
ſhould be. 

YE I properly ſpeaking * A not the ſame Re. 
fraction, for the incident Rays are not equally ele. 
vated above the Superficies of the Mediums. 


PROPOSITION XXVII. 


if the Air of one Place be both thicker and lower than 
the Air of another, the Sun, and the reſt of ib 
Stars, will be the more depreſſed, under the Horizn 


of the former Place, when they firſt begin to pen . 
than in the latter Place, Flr 
THE Demonſtration of this Propoſition M tak 
manifeſt from Prop. xxv. and xxvi; and it alf 
thence follows, that if the Air be lower and groſſe 
in Places of the Frigid Zone than in the Temperat : 
and Torrid Zone, the Sun may be ſeen there long: If i 
before the riſing and longer after the ſetting, tha We fere 
in other Places that are higher and more ſubtil; the 
for when *tis more depreſſed under the Horizon, Stay 
and comes to it more obliquely and more flow high 
as in the Frigid Zone, it muſt then be ſeen mutt 
_ ſooner in the Frigid than in the Torrid Zone. bi Wy] 
tis doubtful whether the Air be lower in the Ei if in t 
Zone; and tho* the Sun be ſeen ſooner before inciden 
riſe, whether that may be only on Account of Ray 6, 
groſſneſs of the Air; of which afterward. may be 
the ſam 
nother 
P RH Retract 


thinner 
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FR U PO SITION XXVIII. 


If the Air of one Place be groſſer and higher than 


that of another ; it may be on account of the great- 
er Thickneſs of the Air in one Place than the other, 
that they do not ſce the Stars before they riſe, when 


| they are a good way under the Horizon. And ſuch 


alſo may be the great Thickneſs of the Air that there- 


I by they ſpall ſee the Stars before they riſe, tho 


they bave the ſame Depreſſion : Yea the Air may be 
ſo thick as to ſhew the Stars when in a much greater 
Depreſſion under the Horizon of one Place than of 
another, if | 


YEA the thickneſs of the Air will cauſe a much 
greater Depreſſion than the lowneſs of the Air; 


and for the Refractions in Nova Zembla there is 
required a great Height of the Air with ſome - 
© thickneſs, 8 


PROPOSITION XXIX. 


i 1t is impoſſible that the Refractions of a Star in dif- 


ferent Altitudes ſhould be equal (if the thickneſs of 
the Air be the ſame) to the Refrattions of the ſame 
Star in the ſame Allitudes, if the Air be either 
higher or lower, or thicker or thinner, 


WE ſhewed, in the preceding Propoſition, that 


if in the Altitude of the Air Ty, (Hg. 28.) the 


34 
* 


Is 
32 
xt 
ys 
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+ 
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incident Ray Syn make the Refraction af L, the 


Ray 6, 4, which, becauſe of the great Diſtance, 
may be reckoned parallel with Sf, the Rays from 


the lame Point, we ſay the Ray 6, 4 may, in a- 
nother Altitude of the Air, as T 4, make the fame 


Refraction 3 4 L equal to FL, if the Air 4 « L e be 
tinner than the Airfo Ld; now tis demanded it 
Gg 3 that 


\ 


that may be in two Altitudes of a Star. For Ex. 
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ample, ſuppoſe the Star in 8, the Air fo d, and 
the Air 40 Le be ſo diſpoſed as to make the ſame 
Refraction, whether in another Altitude as S, and 
in the ſame Atmoſphere fr d L o and 42 Lo, the 
Refraction may be again equal, or the ſame mL! 
And I fay that it cannot. be. 
PF O if a Circle be deſcribed with the Center 
T bounding the Air of another Altitude cutting 
L/ in 2, then 2 L will be the refracted Ray in the 
other Air, by which the Star / is ſeen; for the 
day 2 L muſt be the ſame with 7 L, as the ſame 
apparent Altitude of the Star xg is ſuppoſed, or 
the Angle r Lf. Moreover, let the incident Ray, 
anſwering that refracted one, be drawn thro' 2 as 
7 2 , Which will be parallel with /r n, if the Re- 
fraction L 2 w were equal to the Refraction Ln 
for if T 2 be alſo drawn, T 2 w will be the Angle 
of Incidence, and T 2 L the Angle refracted, and 
w 2 L the Refraction. 

THEREFORE as the Sine of 3 4 J to the 
Sine L 4 T, fo is the Sine of 0 2 T to the Sine of 
. 

AND as the Sine of 1 T to the Sine of LfT, 
ſo is the Sine of m7 to the Sine of Lr T, and 3 41 
being equal to »f L, the Angle 2 T is not equali 
m L, or w2 is not parallel with 1. This re: 
quires a longer Demonſtration than can be given 

ere, as belonging to Geometry, which will be ei 
gent from the following Algebraic Work. 


PROPOSITION XXX. 


Having in two Altitudes of a Star obſerved the Rt 
fractions, to find from thence the Altitude of the Ai, 
and the Proportion of their Denſities, or 7 the Lau 
of RefraZtion i in that Air. F 


- 
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THE Refraction of a Star is equal to the Dif- 
ference between the obſerved Altitude, and the 
true Altitude, which is known by Calculation, 
and thus Refractions are eaſily known, Then to 
our purpoſe : 1 2 

IF it were to be ſolved Geometrically, it would 
be brought to this Problem: N 

LET the Star be in 8 (Fig. 29.) ſending out 
the Ray S /, and the Refraction nf L. | 

AND in the Altitude /g it's Refraction m r L. 

THEREFORE in the Circle 4r f, whoe 
Center is T, there is given T L the Semidiame- 
ter of the Earth, and drawing Tr, Tf, Lf, Lr, 
the Angles TI / and TL may be had; the latter 
being made of the Star's Altitude, and a right 

Angle, and the Angles / Land mr L. are given; 

and we know that the Proportion of the Sine of the 
Angle 27 T to L/ T is the fame as the Sine of 
the Angle mr T to the Sine of LIT T. From theſe 
to find the Semidiameter Tf or Tr, and the 
Proportion of the Sine of 2 f T to the Sine L/ T, 
or to find the Angle TfL. Which will give the 
Proportion of the Sines. | 
IHE Algebraic Solution is ſomething difficult, 
but the common ſynthetic way requires many Lem- 
mata to be premiſed, which the former Solution 
doth not. Let us therefore produce the analytic 
Solution, to ſhew that it will confirm the pre- 
ceding Propoſition, Let the Sine of the right 
| The Radius be 5 | - 
: 8 4 L 97 Let us find the Angle 
ine e ILT; for this being known 
es A . TF, and all the reſt are 
Je comp. 1 Funoun. | 
Line T FL . 


ſo is the Sine TL to the Sine Tr L; that Sine 


La l c dee 


And therefore cg . ＋τ 


2nady/bb—73. For p* write Þ b mm — dab), 
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FIRST, becauſe there is given the 'Sine of 
both the Angles Tf L and Lf», the Sine of the 
whole Angles nf J is given, viz. if the Sine of 
each Angle be multiplied into the Co-Sine of the 
other, and the Sum of their Products divided by 
the Radius. Thus the Sine of the Angle 7 T will 


be ag EA vbb—aa 117810 


b 


o — 


MOREOVER, ſecing the Sine T LF is to 
the Sine TfL (So is Ty to TL or Tr to TL) 


Tr L wil be y. And ſeeing there is given allo 
the Sine M L, let there be found, according to 
the former Rule, the Sine of the whole m7 T, 
which is 2. LEED E $25 Thus we have the 
Sine of four Angles L,7T, T, Lr T, mrT, 


for we know they are proportional ſince as 5; 


— DD CES 


* 


b DD :, 


3 4 TE £ 4 $34 4 ; ; $7717) , EF 
VA, or if — be = um, and g =I 
then, after due Reduction, it will be 2 2 +4 


b aa Y mm—aa. And both Sides ſquat: 
edbbhmm—hhaa—unaa —ddbbJ- a az 


and qg for dd - -u, and ſquare agan 
P. E h , and it will be 
. 5 5 P*qgaa=gnnbbddaa— Aud 
And dividing by 4 1d 4—e*, and ſubſtituting otie 


Sine! 


* 
— * 6 * 
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Sines a r aa - 14. And a FX — 25 ** 


_ Sete a V W 


F ROM this Equation it appears that the Pro- 


blem is determined, and that a, which is the Sine 
| of the Angle TfL, may be found by extracting 
the ſquare Root. And from thence ?tis found, | 
© chat two Refractions are ſufficient to find the Al- 
titude of the Air y F, and the Rule of Propor- 
tion between ther - which I take Notice of be- 
© cauſe I. ſee Kepler, in his Epitome of Aſtronomy 
7. 65, takes three Refractions, tho“ he did not try 
this Method himſelf. 

= THE Reſolution of this Problem may be alſa 
bad by the Rule of Poſition, by aſſuming T Fin 
Ia certain Proportion to T IL, and trying if, by 
55 * Aſſumption, the Sines of the four Angles 
= TfL, Tfz, TrL, T rmwill be proportional. 


9 
* © ot, 0 
n 


be found the Angle T f L from having EF I 

and TL. Andlikewiſe in the Triangle T L r, find 
the Angle T 7 L from having Tr, TL; and TL”, 
LE there be then taken the Sine of the 
. Angles IT/ L, Tfn, Tr L, Tru; and let there 
be a fourth Proportional taken to the 88 

7 IT /n, Tri. And if T n be equal to this fourth 
Proportional, then the aſſumed Height of the Air 
WT / will be juſt ; but if the Sine Tn be greater 
. Than the fourth Proportional, then T / miiſt be 
Wtaken leſs; but if leſs, then it muſt be taken more i 


and 10 6 always" 'cill they become e 
"EXAMPLE. 
8 U Þ p os E the Virgin's Spike, | or any other 


4 tar, ar the Sun, to be ſeen in the Horizon "> 


THEREFORE, in the Triangle FELT, let there 


— We - 
4 2 uy —_ 6 . 


r 
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fl 
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fraction 2/7 L is 32. 


THEN let there 
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when 32 Minutes under it, as in S; thus the Re. 


THEN when the Sun hath the apparent Al. 
titude g x x degr. 22 min. or the true Altitude 
1 degr. the Refraction Ly m is 22 min. 

THE Semidiameter T L is 860 German Miles, 
But ſuppoſe it 10000, and the Altitude o/ to be ; 


of theſe Parts, viz. — 


83 of the Semidia - me 

meter TL; that is, about + of a Mile. of 
THEREFORE in the Triangle T L/, the the 
Radius being 10,000,000. bei! 
AS FT to TL, fo is the Sine T LJ to the low 
Sine T FL, Lf 
200: 2000 : : 10,000,000 : 9,995,992, the 0 
ei 


Sine of 88 degr. 22 min. 40 ſec. 

AND thus T7» will be 88 degr. 54 min. 40 ſe, 
whole Sine is 9,998, 200 

AGAIN, in the Triangle T r L. 
, e n the Sek the Angle T L/ 
to the Sine T r I. . 

2001 ::2000. :: 9,997,155 3 9,992, 159, the 
Sine of 87 degr. 43 min. 40 fee, 

THEREFORE Trm is 88 der. 6 min, 
40 ſec. whoſe Sine is 9,994,500. _ 

0 found a fourth Propor- 

tional to the Sines of TfL, T fn, TrL. 

AS T/ Li Ty :: Tyr L. | 

AS 9,995,992 : 9,998, 290 : 1 9.9925 1594 
9,994,366. 

A ND with that fourth Number compare th 
Sine of the Angle T n, which is 9, 994, 500. 

AND we find that this Sine is very near t0 
that fourth Number; and therefore the aſſumed 
Altitude of the Air, viz. * of a Mile, is not fat 
from the Truth. And if any one defire it mort 
accurately, he may aſſume another Altitude, a 


work the ſame way, till the Sine of Trn b 
nourer 
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nearer; to the fourth Proportional; or, by the 
Rule of Falſe, having it twice too little, you 
may find the true Altitude as near as poſſible, for 
i cannot be found perfectly true; becauſe a ſmall 
Difference in the Sines changes it very much if it 
be but half a Minute: and beſides this the Canon 
of Sines muſt be very exact. 
WE conclude therefore, that the Height of 
the Air is about the 2000 part of the Semidiameter 
of the Earth, which is 1,633,190 Perches ; and 
| the Altitude of the Air 816 Perches, one Perch 
being twelve Rbinlandiſh Feet: but *tis better al- 
lowed to be half a German Mile, for the Refraction 
L fn was found, by Tycho, to be greater, and may 
be thirty ſix or forty eight Minutes ; - and then the 
Height of the Air will be one Mile. | 
T HE Height of the Air being known, there 
is alſo known the Proportion of the Denſity of 
the Air to that of the Ethereal Matter, or the 
Law of Refraction, in that Air making ſuch Re- 
fractions in ſuch Altitudes, i. e. the Proportion of 
the Sine Tf L to the Sine T fn, before found, is 
the Proportion ſought. | 
AS 9,995,992 to 9,998,200. And the Reaſon 
why theſe Refractions are ſo ſmall is, becauſe we 
ſuppoſed a clear Air, not much differing from 
the Ethereal Matter in Denſity; as ſome have 
imagined. 
MOREOV E R, whether the Altitude of the 
Air be the ſame in all Places and Times may. be 
known; if we uſe the ſame way two Refractions 
at two Altitudes in a different Air and Time. And 
that Students may underſtand theſe Secrets of 
| Natyre, I have, that they may try a Calculation, 
ſet down Examples from Tycho's Obſervations, 
who. obſerved the Refractions of the Sun and 
Moon for every Degree of their Height ; and be- 
cauſe they differ from the Obſervations of Lanſberg, 
made 
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made in a different Air (if made at all), I will allo . br t 


add them. | | Diff 


Refractionof e ACITE of the dun : ens "7 
Degrees of Sun, according Moon, accordingland Moon, according Wi the 
Altitude. to Tycho. to Tycho. to Lanſherg, 1 of th 
| "Degrees. | Minutes. Minutes. | Minutes. Secend;. 5 attri 
26 25 26 | NH not 
20 289 2 | 2 
| 12 88 £ for t 
Air. 
are e 
if th 
For 
in V 
Nig] 
der t 
Refr 
of ne 
A 
the! 
rizor 
W Retr 
£ unde 
Aeg 
may 
Den 
Nat th 
the / 
in the 
follo 
Cann 
4 deg 
poſec 
the ( 
there 
Contr 


17 


„ FX 


A 


% 22 0 


f 
[ 
| 
| 


R WW 1 
< 5 * $5 000 re gmh ge aihapte a ns 2: Et : RR '2 


OE! 7 


1 8 


S M WV © ov!''9 


ſor ww + 


| 


„ os vNDowww}p | mavunmn ado 


0 'TY W N 0 
2 810 N Nd 


| 
| 


—— 


wt „„ „ „ bug Buy 


O 0 = 22 2 


FF FRE 5 

F 1 r e DTT N G * 
J x oe OS EINE, e 

8 : ; 5 (ES 3 2 7 7 . + ay A Mg) n Wa 


cn Ar. 19. of Univerſal Geography. 461 

LANSBERG ſets down the ſame Refrattions 
for the Sun and Moon; and Tycho makes a ſmall 
Difference near the Horizon, thoſe of the Sun grea- 
ter, and at the fifth Degree equal; and afterward 
the Moon's Refractions ſomewhat greater than thoſe 
of the Sun: I confeſs I do not ſee why, except it be 
attributed' to the weakneſs of the Moon's Light, 
And moreover, Tycho omitted Seconds, which are 
not to be neglected, if they approach near ſixty, 
for they are of uſe in calculating the Height of the 
Air. But as for the Refractions of all the Stars they 
are equal, or very little different, if in one Air; but 
if the Air be groſſer, the Refractions are greater. 
For Example, the Dutch, at Nova Zembla, found 
in Winter that the Sun began to appear after a 
Night of ſome Months, when it was 4 Degr. un- 
der the Horizon, at leaſt it's Limb; therefore the 
# Refraction mf L is 4 degr. 30 min. the Cauſe where» 
of none have ſufficiently explained. 
AND then, when it was 3 degr. 45 min. under 
the Horizon, they ſaw it elevated above the Ho- 


rizon 30 min. viz. it's upper Limb; therefore the 


Kefraction mr L (for we muſt conceive r, to fall 
under the Horizon, or r Lg to be 30 min.) will be 
= 4 degr. 15 min, and r LT go degr. 30 min. From this 
may be found the Altitude of the Air Lf, and the 
Denſity of the Air at Nova Zembla, which was clear 
at the time of Obſervation. And the Altitude of 
the Air is thereby found much greater, almoſt two 
& Miles; nor will the ſuppoſition of a greater thickneſs 
in the Air help the Matter, as we ſhall ſhew in the 
following Propoſition; becauſe the Angle TV L 
cannot be greater than 85 degr. 30 min. (if nf L be 
4 degr. 30 min.) tho? it will be greater if df be ſup- 


: poſed leſs than two Miles; therefore the Truth of 


i the Obſervation may be juſtly doubted of, ſeeing 
there is no ſuch Obfervation any where; yea the 
g contrary hath been obſerved in the ſame Place, 
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462 The Abſolute Part SECT. VI Cx 
ſee Chap. xxvi. Prop. xiii. at the end. Beſides this; the 
there can be no Reaſon given why the Air, after ſo mo! 
long abſence of the Sun, ſhould be higher than Ref 
when the Sun left them after it had been pteſent a and 
Jong time ; rather the contrary ſhould happen, the the 
Air being made groſſer and lower by Condenſati. Alti 
on, as ſome may urge that count the Height of the ters, 
Air inconſtant. Yet, when I conſider theſe things why 
more accurately, three Particulars occur to me Wi dep: 
that might confirm that Appearance and the great for t 
Refraction: for the Obſervation cannot be denied; WM neſs 
conſidering that the Obſerver underſtood Aftrono: WR Con: 
my, and ſaw the Sun above the Horizon for ſome mor. 
Days after, when it was ſtill under the Horizon; 
nor muſt we doubt of the Number of the Days 
in the long Night they had, for when they came 
back they counted the ſame Day of the Month, 
as their own People did, which could not be if 
they had miſtaken before. For if we admit ſuch 
an Altitude of the Air as 1s inconſiſtent with the 
Refractions in the Temperate and Torrid Zone, we 
muſt ſay the Air is of the ſame Height every where 
as truly in the Torrid and Temperate, as in the Frigi 
Zone. But, in the Torrid and Temperate, the upper 
Region of the Air is ſo ſubtile, that it doth not 
cauſe Refraction, but only the middle Region of it; 
and therefore no wonder if the Refractions in the 
Torrid and Temperate Zones are leſs; for the Ait 
thac cauſes them is lower, which ſhould cauſe the 
Refraction to be greater; yet it muſt be much 
more rarified than the other Air. But to this! 
may be objected, that the Obſervations of the Sa- 
lors were made in a clear Air, as themſelves fay ; 08" 
which I anſwer, that *tis 110t probable that id nc 
Air was then ſo ſubtile as the cleareſt Air in th un in 
Torrid and Temperate Zone. Secondly, it may be 
faid that the Air of the Frigia Zone, when the Su 
returns to it after a long abſdnce, is firſt refined 5 IP 


Cu Ap. 19. of Univerſal Geography, 463 
the upper Region, and that the middle is ſomewhat 
more groſs, and therefore the Sun is ſeen by two 
Refractions, as the Stars are thro* Air and Glaſs, 
and a double Refraction depreſſeth the Star under 
the Horizon more than a ſingle one, and ſo the 
Altitude of the Air of one Mile, or three Quar- 
ters, will be enough. Nor can it be objected, 
why doth not the ſame thing happen when the Sun 
departs from that Air, and the long Night begins; 
for then it is probable the Difference of the thick- 
neſs of the Air is leſs, becauſe of the Sun's long 
Continuance 3 or we may ſay the Exhalations ate 
more groſs, in the Mornings of that Zone, after 
that long abſence. Thirdly, if a double Refraction 
doth not ſatisfy, and it will not be granted that 
the upper Region cauſes no Refraction, as was 
ſaid, then it muſt be granted that the Air in that 
Place of the Frigid Zone was then much higher 
than in our Temperate Zone, and alſo much groſſer 
(for 'tis only the Altitude that leſſens the Refra- 
ction): but if there be a great thickneſs, the Re- 
fraction is much more increaſed thereby, than ?tis 


2 


diminiſhed by leſſening the Altitude. But the firſt 


Jof theſe three Cauſes is beſt, that ſuppoſes the Al- 
itude of the Air to be two Miles (for it cannot 


fraction ſaid to be 4 degr. 30 min.): the other 
wo lie under ſeveral Difficulties. We have ſaid 
t was the thickneſs of the Air that was the Cauſe 
hy, the Altitude being the ſame, the Sun was not 
een for ſo many Days after it ceaſed to riſe on the 
hird of November; and ſo we muſt anſwer, that 
ic Cauſe may be the ſame why the ſame Dutchmer 
id not, on the thirtieth of May 1596, ſee the 
Pon in the middle of the Night, in the Latitude 
o degr. 42 min. when it was not one Degree under 
he Horizon. But we have ſaid too much of this, 
Pccaſioned by the difficulty of the thing; _ 
4 2 Aw 
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ſt be, for an accurate knowledge of it, moſt 
accurate Obſervations. Yet we muſt not think, 
that if Obſervations of a Star, in different Eleva- 
tions, do not give the ſame Altitude, that there: 
fore it hath different Altitudes, on account of the 
Difference of the Denſity of the Air, which is 
greater the nearer the Horizon; and therefore Ob. 
ſervation will give a different Altitude, tho? it be 
the fame, for, in the Calculation, the Denſity, and 
conſequently the Refraction, is accounted the ſame; 


PROPOSITION XXXI. 


Having the Depreſſion of a Star under the Horizai 
when it firſt begins to appear (that is, having the bori. 
zontal Refraction of a Star), to find the leaſt poſſiblt 
Altitude of that Air, in which the Refraction i 
made; and the Groſſneſs of that Air and the great: 
eſt Quantity poſſible by which it exceeds the Den. 
ty of the Alber; that is, the greateſt Refrain 


Poſſible, Or more generally thus : Having the Rs 
fraction of a Star, at it's apparent Altitude, to find in 
zhe leaſt poſſible Height, | La 
. e 0 
LET the horizontal Refraction be / L, (Li * 
28.) or the Depreſſion of the Star under the Hor: tha 


zongfsorg Ls, when it firſt begins to appear, a 
it was in Nova Zembla 4 degr. 30 min. Tis know 
from the Doctrine of Optics, if a Ray, as sF, toucl 
the Air in /; that is, if the Angle S/ or nf I be 
a right Angle, then the Ray is not refracted; but i 
the Star be under the Tangent, then no Ray can 
come to f directly. Therefore it is requiſite the 
Star be above that Tangent, and that sf or nfl 
be leſs than go degr. Let it then be 89 degr. 59 ml 
or 90 itſelf, provided it be no greater than from Hdd 
2 f T. Let there be taken the Angle of horizontal R- 
fraction 4 degr. 30 min. and there remains the 177 


Cy a.þ19. of Univerſal Geography. 46 5 
TfL 85  S 29 min. the greateſt that can be; 
then if it be made as the Sine I/ is to the Radius, 
ſo is LT to Tf, which is the leaſt Altitude of the 
Air poſſible. For becauſe the Sine TFL is the 
greateſt that can be, the fourth Proportional Tf 


is the leaſt that can be, if the middle Terms, viz. 
the whole Sine T Lf and T L, be ſtill the ſame : 


if the Refraction of the Ray, that appears at the 
| Horizon, be not given, but the Refraction in the 


Altitude x Lg, we may work the ſame way in the 
Triangle Lr Te 
LIKEWISE the Proportion of the Sine of 
the Angle nf T 89 degr. 59 min. to the Sine L 
| 85 degr. 29 min. will be the greateſt poſſible Pro- 
portion between the * of the Air and that of 
the Ather. 


PROPOSITION XXXII. 


7 Heving 4 Altitude of the Hir, and one Rejraction 
in it of a Star in a certain Altitude, to find the 
Law of Refraction, or the Proportion of the Sine 
of the Angle of Incidence, to the Sine of the re- 
frafted Angle; or to find * 3 f the Air. by 
that Refraction. 


THE Altitude of the Air muſt be greater than 
5 nat we found to be the leaſt poſſible, otherwiſe 
the Refraction is not right taken, and the Problem 
Is impoſſible. ( Fig. 28.) Let it therefore be greater, 
uppoſe Tr; and allo let the Refraction in the ap- 
Parent Altitude x Lg be mer L. Then there may 
e found the — Angle Tr L (having T. 

L. and the Angle TL) to which, T L if you 
3 A mr L, you will have the Angle of Incidence 
EI, and the Proportion of the Sine mr T to the 
4 ine I. 7 T; which will be the Rule of —— 
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in that Air, or the Proportion of the Air's Denſity 


to that of the Ether, 


Wo 
* 


PROPOSITION XXXIIL 


Having the Altitude of the Air, and the Refradlion 
of a Star in one Altitude ;, to find the Refrattion in 
another Altitude. 45 


FOR Example, let the Altitude of the Air be 
T for Tr, and the Refraction nf L at the appa- 
rent Altitude o, and the horizontal Ray is the re- 
fracted Angle. Then let there be given the appa- 
rent Altitude 1 Lg or x Lg, and let the Refraction 


be found by the preceding Propoſition, or the Pro- 


portion of the Sine nf T to TfL. Then in the 
Triangle Tr L, having Tr and TL, and the 
Angle LIT, find the Angle Tr L; and as the 
Sine TL is to the Sine T fn, So let TL be 
to another Sine, which will be the Sine of the An- 
glemr T, from which take TL, and there re. 
mains the Refraction mr LL which was ſought. 

IJ H E Antients uſed a more intricate and allo a 
falſe Method for finding it. 5, 


PROPOSITION XXXIV. 


Having the. Mtitude of the Air, and ibe Lao of Re. 
fraction; to find the Refraction at the apparent A. 
titude of the Star, and from thence the true Aliludt. 


THIS. 1s the fame with the former, where the 
Law of Refraction was to be found from a given 
Refraction in a given Height. Examples for work 
ing may be taken, from the Table laid down be 
fore. | Ts F ; | 


a 9 


— Am e ne 


til 
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I a I: he © f — ; * WHEY | 
Of the Reflection of Light in the Air. 1 
PROPOSITION XXXV. 11 
The Rays of the Sun and Meon are not only refrafted I 
after they have entered the Atmoſphere, but alſo re- APN 
feed from the Particles of Air, or beat back as it 14848 
were from 7777. Mirror, becauſe of the irregular ol if q 
Situation of the Particles. : | HR 
FOR if otherwiſe, no part of the Atmoſphere Be 
would be lucid, except that the Sun is above; and 1 
the Sun being in the Eaſt, the Air in the South N 
and Weſt would be dark; therefore as ſome Rays | ö b 
paſs. thro? the Atmoſphere, ſo ſome are reflected al 


ſeveral Ways, from one Particle to another, and | 
thus they make the Air lucid, . _ | | 
| 


PROPOSITION XXXVI. 

| | B ei 1 5 1 

Reflection of the Rays of the Sun from the Particles of 1 
6 


Air, is the chief Cauſe of the Twilight, that is in 
the Morning and Evening. 7 


THIS is evident from the preceding Propo- | if 

ſition; for as the Sun being in the Eaſt, it's Rays, 1 

darted to the Weſt, are reflected to our Eyes, and itt 
it 
| 


ſo render the Weſt Part viſible z ſo the Sun being 
under the Horizon, it's Rays ſhot into our Air, 


are reflected to our Eyes from the Eaſt in the Morn- i 
ing, and from the Weſt in the Evening. | \ Wi i 
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PROPOSITION. XXXVII. 


The firſt of the e Twilight, that is, the e. 
lightned Air in the Eaſt, and alſo the end of th 
Evening Twilight, begins when the Sun is about \8 
degr. under the Horizon, 


T HIS Propoſition is built on Obſervation; for 
if in the Morning, ſuppoſe about one or two 
o'Clock, we obſerve narrowly towards the Eaſt, 
when a little white Colour begins to appear in te 
Air to the Eaſt Part of the Horizon, and note the 
Hour and Minute, we may thence: Know the De- 
preſſion of the Sun. 
W E here ſuppoſe that the Air is clear; of which 


there being a great Difference, ſome have thereto: Wi 


thought the I wilight begun and ended at the tw. 


tieth Degree under the Horizon, others only «i 
the ſixteenth Degree; for the groſſer the Air , ; 
the Twilight is the leſs. ſenſible ; the contrary d £ 
which we ſaid happened in the Refraction, wii 


is then moſt ſenſible. 


PROPOSITION. XXXVIIL 


The Altitude of the Air, or the Matter tha! cauſelit 
 Twoilight, cannot be known from the Quantity | 
Twilight, as ſame have thought ; nor does the bf 


dull Rection. 


Loet T Lb (Eg. 29.) be the Farth, gfom 1 
Bounds of the Abe 5 L the Place of the Earth! 
which the Twilight appears, or the Light in thel 
rizontal Air 7, and therefore FL, is the Ray reflect 

from the Air /, and the incident folar Ray /g S. N 
thematicians, who have written of the Twilight, 


3 


al 


ginning g of the Twilight proceed 7 a fingle, 118 3 

8 / 

Wain fre 

8, tha 
fir as 


Jun to 


f Air, 
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ed Ray f L, to come from the Suns; and becaule no 
Ray can come to f from the Sun, while the Sun is un- 


der the Tangent / Hs; therefore when the Sun comes 


to the Tangent Jh, for Example to 5, then doth 


the Ray begin to come to /; and becauſe they will 


have the Reflection to be from 7, as from a con- 


cave Mirror, therefore T fþ muſt be equal to 


TfL; and becauſe the Sun is found to be 18 degr. 
under the Horizon, nfs muſt be 18 degr. and 
Lfb 162 degr. and T fh or T f L 81 degr. and LT 
bo degr. from whence T f is found 174 German 
Miles (as Clavius and Nonius make it) and the Air 
about eleven Miles: nay Albazen and Vitellio make 
It thirteen Miles. 


owed as diſagreeing with other Phænomena, and 


From the Sun itſelf, which is falſe; for it comes, 
Dy Reflection, from another Ray, for Example 
rom the Ray gl. And that it is not neceſſary to 


ome from the Sun itſelf, but that another Ray 
Way ſerve, is proved from hence, that we ſee, in 
We weſtern Air, ſome Light before the Sun riſes, 
Wo? *tis certain no direct Ray can come from the 
un to the weſtern Air, but from another Particle 
Air, for Example fromf and o; and ſo the re- 
ected Ray L m comes from the incident Ray / m 
Fhich is reflected from the incident Ray gf, and 
Hain g/ from another g L; which perhaps comes 
in from another. Secondly, tis worth remark- 
g, that they have made the Reflection from the 
ir as from a concave. Mirror; the Center of 
hich Cavity is T the Center of the Earth, which is 
ſe; for the Rays reflect from the Air without any 
gard to the Center of the Earth, but to their Su- 
5 H h 3 | Perficies, 
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have the incident Ray inf, which makes the reflect- 
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S0 great an Altitude of the Air is not to be al- 
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peing founded on a falſe Hypotheſis, that the Ray 
g 5, which makes the reflected Ray // L, comes 


ake a ſmall Light in 5, that the Ray /g ſhould. 
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perficies, as is evident from the Ray Ln, which K 
comes from the weſtern Air to L; for if it came K 
from m as from a Concavity, it's incident Ray 


ſhould have come from the Place x, whereas it th 
comes from o, or between f and o. Therefore the ark 
Ray L m ſo reflected, is from the Particle mas the M 
Figure required. And in the Air there are Parti. 1 
cles of very different Figures; and ſo no wonder if 2 
they make Reflections thro? the Air every way, * 
PROPOSITION XXXIX. M5. 
Suppoſing the Twilight is not made by one but a dbu ” # 
Reflection, to find from thence the Altitude of e M3 
Air, which may agree better with other Obſervs Wt T;, 
21005, | þ ſect 
IT was ſaid in the laſt Propoſition, that the 
Ray g bf, (Fig. 29.) which makes the firſt reflect. 
ed Ray in the Beginning of the Twilight, doe T 
not come from the Sun itſelf, but that *tis refece (iN **/ 
in g; let therefore the incident Ray be g / (which 
may touch the Earth m p, and fo Ig is the firſt Raf 1 
which can come to g) and let us now ſuppoſe it u Poir 
come from the Sun itſelf immediately, and by Re. 
fraction to be turned a little aſide 3 that is, let LIE _.(# 
be the Ray from the Sun, and let Ip g be the refratt- WW vers t 
ed Ray, and g hs the reflected Ray, and F L the f. ofthe 
cond reflected Ray. The Altitude of the Air I/ be co 
is to be found; and, becauſe the incident Ray C Me 


refracts into g I x, let us ſuppoſe the Angle of Re 
fraction g 1x to be 30 min. and that the Center i Cale 
the Sun is 17 degr. under the Horizon, when te watch 
Twilight begins; therefore the Limb of the du £4 
will be 16 degr. 45 min. under it, and ſubſtractin 
the 30 min, for the Refraction, and Angle #k 
will be 16 egr. 15 min, which is the Depreſſioni 7 
the Sun's Limb after Refraftion. And "A 


3 
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KL, Kp are equal, and alſo FL, gp, then K g- 
K f will be equal, and the Angle K / g equal to K g/. 
and both together equal to g K n 16 degr. 15 min. 
therefore K fg is 8 degr. 7 min. and f T L 4 degr. 
and TF L 80 degr. whence T f is found to be 861 
Miles and a half, and thus the Air's Altitude 
| 1 Mile and a half, which is far leſs than was for- 

merly made by the Twilight, and will be found 
much leſs if a threefold Reflection be made the be- 
ginning of the Twilight; which is not impoſſible. 
And this double or triple Reflection is better allow- 
ed for the Cauſe of the Twilight's Continuance, 
than that which Kepler brings from the ſplendid 
Matter about the Sun. You may ſce more of the 
Time of Twilight and it's various lengths, in the 
ſecond Part of this Book. 


PROPOSITION XI. 
To find the Altitude of the Clouds by the Quadrant (a). 


THE Air being calm and clear, gu ſome 
Point in the Cloud that is remarkable, and mea- 


(a) Mr Boyle tells us, that a you found the Clouds ſo low, 
good Aſtronomer, who had di- © becauſe I have often found it 
vers times meaſured the Height © ſo. I remember that I con- 

of the Clouds, aſſured him, that trived a way, about two or 
he could never find any that * three years ago, of taking the 
were above three quarters of a Height of the Clouds with 
Mile high, and that few ex- a Quadrant, all at oneStation ; 
ceeded half a Mile. And Mr and I never could find any, 
Crabtrie (an excellent Mathe- that were at moſt above a 
matician of the laſt age) upon Mile and half high  Aﬀer- 
meaſuring their Height, was wards, /aith he, I found that 
ſurptized to find them no high- * ſame method in Kephr (4/r. 
er, and wrote to his friend (that Cop. p. 70.) where he ſaith, 
great Genius of the laſt age) Mr © The Clouds are never above 
HFHorrox, about it. Who in his a quarter of a German Mile 
Letter, Now. 23, 1637, tells high, that is one of our 
him,. ©.I am not ſurprized that * Fngljh Miles. 

Hh 4 ſure 
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ſure it's Height as if it were the Top of a Steeple, 
at two Stations: by two Obſervers at the ſame time; 
and thus you may find it's Height, which is never 
found to be above a Quarter of a Mile. ? 


PROPOSITION XII. 


To meaſure the Quantity of the Air, having it's A. 
titude given. 


T HIS is only to meaſure the Space between 
the Earth and the utmoſt Bounds of the Air, which 
is eaſily done, having the Altitude of the Air, by 
meaſuring the Solidity of the Sphere made of the 
Earth and Air, and then of the Earth only ; and 
ſubſtracting the one from the other, there remains 
the Quantity of Air. 


PROPOSITION XLII. 
The Air of certain Places hath ſome peculiar Protertin 
TH US in Eeytt It ſeldom, or rather never, 
rains; and if ſmall Rain fall at any Time, there 
follow Diſeaſes, as Catarrhs, Fevers, Aſthmas, &. 


The Inundation of the Nile, and the daily Hoa. 
froſts in the Morning, ſupply the want of Rain. 


And fo in the Kingdom of Peru, there are never 


ſeen Rains: and in ſeveral Places under the Equa- 
tor it rains for a whole half Year, and is fair the 
other. See Part ii. Chap. xxvi. 
THE Iſland Pulon Timor is for the moſt part 
covered with Miſts and Hoar-froſt. : 

IN the Iſland Sumatra, the Air is unwholeſome, 
on account of the ſeveral ſtanding Pools in it; and 


the like holds of ſeveral other Places, as in old 


Mexico, Malacca, So. 


THE 
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THE Iſland of &. Thomas, lying under the E- 


groſſeſt unwholſomeſt Air, tho' it be moſt fruitful 
in every kind. | i ett ne Te 

IN the Province of Chili the Air is ſo very fine 
and ſubtile that the Blade of a Sword, ſheathed 
without wiping, will not ruſt. 


as in a ſhort time to corrode Plates of Iron and the 
Tiles on the Houſes, reducing them to powder. 
ARISTOTLE fays, that on Mount Olympus 
there is not the leaſt Motion of the Air, nor even 
any Air at all, for the Characters, written on the 
{ Duſt there, remain as at firſt, after many Years 
and they that go up it, cannot live there, except 
| they carry with them wet Sponges, by the help of 
which they breathe, 

IN America, when the Spaniards were paſſing 
from Nicaragua to the Province of Peru, many of 
them, as they paſſed over the Tops of the Moun- 
| tains, did, with their Horſes, there breathe their 
laſt, or were turned into Statues with the Cold; 
and thus continued *till they that eſcaped returned. 
Some think this was owing to want of Air, but that 
zs not likely; nor what Ariftotle ſays of Olympus; 


whoſe Tops are covered with Snow. Therefore 
eis certain theſe Mountains could not be above the 
Air, but the Air ſnowed upon them. See the Chap. 
V Mountains. Buſbequius, an Eye-witneſs, fays, that 
= Olympus in Summer is covered with Snow. 

= THE Air about the Iſlands in the Indian O- 
cean is ſo fragrant with the ſmell of Spices, that 
 Seamen perceive it (eſpecially when the Spices are 
nipe) three or four Miles off, when the Wind is 
C againſt them, I, 
= THE. Sea Air is more unwholſome than that on 
Land, and leſs agreeable' to thoſe that are not uſed 
. ; to 


quator, is thought of all Countries to have the 


IN the Azores the Air and Winds are ſo ſharp 


for the contrary is found on higher Mountains, 
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to it. The Difference is very ſenſible when Seamen 
come near the Shore; for they know when they are 
within a Mile of the Land, by drawing in the 
Land Air in breathing. This the Scamen of 
Soffala, on the eaſtern Shore of Africa, know elpe. 
| WHILST this was printing, I met with an 
Obſervation made by David Frælichius on Mount 
Carphathus in Hungary, which, becauſe *tis very 


uſeful in forming a Judgment of the Altitude of 


the Air, and of it's ſeveral Regions, I thought 
proper to add it here, tho? it ſhould have come in at 
Prop. xviii. He ſays, Carpathus is the chief of the 
< Mountains in Hungary, which Name is common 
to all that Tract of the Sarmatian Mountains, 
which ſeparates the Hungarians from the Ruſſian, 
Polanders, Moravians, Sileſians, and thoſe in that 
Part of Auſtria beyond the Danube. Thcir high 
and frightful Tops that are above the Cloud: 
appear at Cz/areopolis. They are called ſometime 
by a Name importing that they are almoſt conti 
nually covered with Snows; and by another 
Name that imports them to be bald and ſhaven 
as it were. And indeed the Rocks there do far 
exceed the Alps in Italy, Switzerland, and Tyra, 
in roughneſs and Precipices : they are almoſt ui 
paſſable, and no Body goes near them bur thok 
that are curious Admirers of Nature. 
AND to mention this by the way; when! 
was a Youth, having, in June 1615, a Deſire to 
try how high theſe Mountains might be, I went 
up with two of my School- Fellows: when [ had 


GK A N A A A ALA. A 3A M a A. 


Difficulty, and thought I was on the Top of al. 


A A. AAA ᷣ M 


large and looſe Stones, (any one whereof being 
. thrown down would carry ſome hundreds fi 
3 | 


got up to the Top of the firſt Rock with great : 


there appeared another ragged Rock much high 
er; and when | had clamber'd to it, over mam 


great : 


B 
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greater before it, with ſuch a Noiſe, that one 
would think the whole Mountain were tumbling ) 
again another higher appeared, and then ſome 
lefſer, the latter whereof ſtill exceeded the former 


in Height. Through all theſe Caverns I was obli- 


ged to paſs, with the urmoſt Danger of my Life 
till I gained the Summit. Whenever I look'd 
down from the ſteep Rocks into the Vales below, 
that were thick ſet with large Trees, the Appear- 
ance was like that of a dark Night; or elſe of 
the blue and high Sky, which we ſometimes ſee 
in fair Weather. And it appeared to me, that 
if I had been to fall, I ſhould have tumbled, 
not to the Earth but into the Heavens. For the 
viſible Objects, on account of the great Declivi- 
ty, appeared diminiſhed and confuſed. But when 
I aſcended to a higher Mountain, I came into 


thick Clouds, and having got thro? them, I did 


after ſome Hours fit down, when I was not far 
from the Top, and plainly obſerved the white 
Clouds, I was among, moving below ; and over 
them I had a clear proſpect ſome Miles beyond the 
Bounds of the Country of Sepuſiam, in which the 
Mountains were. I alſo ſaw other Clouds higher, 
others lower, and ſome equally diſtant from the 
Earth; from all which I gathered three things, 
1. That I had paſſed the beginning of the middle 
Region of the Air. 2. That the Diſtance of the 
Clouds from the Earth is different in different 
Places, according to the Vapours raiſed. 3. That 
the Diſtance of the loweſt Clouds from the 
Earth, is far from being ſeventy two German 
Miles, as ſome would have it; and is only half 
a German Mile, When I came to the Top of 
the Mountain the Air was ſo thin and calm 
that I could not perceive the Motion of a Hair, 
tho? there was a vehement Wind when I was on 
the Moufftains-below. From whence I find 1 
1 9 the 


476 | The Abſolute Part Scr. VI. 


GS. HO RR , e 4 


the higheſt Top of Mount Carpathus riſes a Ger- 
man Mile from it's loweſt Root up to the higheſt 
Region of the Air, to which the Winds never 


reach. I fired a Piſtol on the Top, which at 


firſt made no greater Noiſe than if I had broke 
a Stick or Staff; but, after a little time, there 
was a murmuring for a long while, which filled 
the Vallies and Woods below. And coming 
down thro? the ancient Snows to the Vallies, ] 


fired again, which made a dreadful Sound, as if 


great Guns had been fired, and J was afraid the 
whole Mountain ſhould come down on me. The 


Sound laſted for half a Quarter of an Hour, till 
it had reached the moſt ſecret Caverns, where 


the Sound being enlarged reflected back every 
Way ; which Caverns not being above, there 
was at firſt little rebounding, but when the Sound 
reached thoſe below, it rebounded violently, 
On theſe high Mountains it hails or ſnows for 
the moſt Part, even in the middle of Summer; 
VIZ. as oft as it rains in the neighbouring V allies 
below : which I have found. The Snows of 
different Years may be known from their Coleur 
and firm Surface. 


e XX. 


o the W. di in general, and 95 the Points o 
„ Compaſe... 
2 

H E Wind is is a Motion 8 Air; and there- 

fore the Conſideration of it belongs to the 
Abſolute Part of Geography; eſpecially (ſeeing the 
Knowledge of it belongs to Hydrography, and 
moſt of all to: Navigation, which requires ſome 
Knowledge of Geography: and tho? I willingly 
allow 'tis mote Phyſical, . yet becauſe it contains 
ſeveral things, _ relate to . we call 
ſpeak briefly. 0 it. 


PROPOSITION. 1. 
Ti be Wind is a Commotion of the Air which may be al, 
ee which bath Jome Ne. 


* l 
. 144 


THUS: it may be defined by the Conſent df * 
all Nations: nor do I care to diſpute with Critics 
about it. If the Motion be gentle, 'tis called a 
| Gale or Breeze; and if it be not felt, tis not called 
a Wind; for ſuch ſmall Motions are conſtantly in 
the Air, tho' there is no Wind, as appears from 
the Sun-Beams let into a dark Chamber, thro?: a 
ſmall Hole, where you ſee the Atoms carried with 
the Air: and therefore we put in the Word felt in 
the Definition, becauſe the Motion of the Atoms is 
only ſeen. 
e PR O- 
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PRO POSITION II. . 
The Winds for the moſt part tend from one Point 11 The 


the oppoſite, and drive Bodies before them, dl 

1 

T HIS appears from the Force of Wind on our n 
Bodies, and eſpecially from the Vanes ſet on the 7 
Top-maſts of Ships, which turn to the Point con. T 
trary to that the Wind comes from. Yet this; s t 
not always direct and conſtant, but with ſome Nor 
Agitation to the adjacent Points. Some think there ¶ are t 

. ſhould be added in the Definition, a Commotion are t 
towards one Point, or to the ſame Part; but we Part 
think it may be better left out, ſeeing there are : exact 
ſome circular Winds; and, ſpeaking, accurately, ones, 
no Wind exactly obſerves the ſame Point. N. P 
A Point of the Compaſs is an imaginary Plane, per. Theſe 
pendicularly extended from any Point of the Earth e 

to one of thoſe that are on the Gircumference fe the 
Circle, having that Point for it's Center, I = 
SUCH is the true and common Notion of _- 
Point of the Horizon. Sometimes the Points on WW I 
the Horizon, are the Things we call Points by the E 
way of Eminence, Es > # Hori; 
TI HE explaining of the Points of the Compais 11 
doth not belong to this Section of Geography, but er) 
to the third, of the Comparative Properties; but I emm 
| | becauſe the ſeveral Winds are called by them, or in oth 
they by the other; therefore we here anticipate are in 


treating of them. And this is their Uſe, that when 
ſeveral Things have different Situations we deter- 
mine them thereby. „ 

DASH | : PRO. 


* 
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The Points are infinite i in number, for Planes may be 
drawn from all the Points on the Horizon; but onl 
1 wo of them, bave got Names, which are com- 
mon to the Wi nds that blow from /oom. 1 4 


THE Points, and ali the Winds, are two. fold 
as the Cardinal and Collateral; the Cardinal are 
North, South, Eaſt, and Weſt. The Collateral 
are thoſe herween two Cardinal ones. of which there 
are twenty eight, there being ſeven in every fourth 
Part of the Horizon; and of theſe, thoſe that are 
exactly in the middle! between the two are the chief 
ones, being 45 degr. diftant from. wk e as 
N, E. . * T 


{11 = Hong 2181 

| Theſe thirty . nd 1 are 3 diftant. from 5 
other, viz, each from it's adjdtent Pois; whence 
there are 11 degr. of the Horizon, and 18 min, 
betwixt every two adjacent Paints: And tbe- Car. 
dinal Points are 90. gegr. yup 1649 iber. 14 
THERE 8 360 deer. inal . 10 an 
| che Horizon; and thirty two Points being on the 
Horizon, each Point myſt be 11 degr. 15 min. 

THIS Diviſion, with the ſeveral Names of 
every Point, was made by the Germans, as moſt 
commodious; their Names are not eaſily expreſſed 
in other Languages: tho? their Order and Ons 
are W e ee URI 


— I 


that is, if they were called the firſt, ſecond, and 
third, as they: are in rs kom ebe one Cardin 
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N for North, S for South, E Aa and W for fou 


Nortn. Eaſt. South. Weſt. fou 
N and by E E and bys Sand byW. . d by N * 
NNE E SE, SSW,. . WNW call 
N Eandby N S E and by E S Wand by S NWandbyw WF Sub 
NE SE: $W NW and 
N E and by E SEandbyS' 8 W and by W NW andby\ hi 
ENE SSE WOW NNW. en 
E and by N Sand by E . Wand by s 1 | on 

PROPOSITION VI. 7 
0¹ 
Becauſe there is a 'ronſi zaerable Diſtance den abet 
bi tivo Points, ſome put a Point between every 
two, and make ſi bety four; which are obſervedi * 
2 


long Voyages. * 
BUT Matherhaticians, finding that Diviſion not 


accurate enough, made as many Points as Degrees 
on the Horizon, viz. three undred and fixty, 
which are expreſſed by their Diſtance from th: 
North and South; but there 18 not ec fo nic 
a Diviſion for the n 00 10k ©: 

JE the thirty ewo Winds might be better de- 
ſigned than from the thirty two Points, from whia 
they blow; and this would ſerve in all Languages; 


to cha other. . , ſpeaks 
incom 
PROPOSITION VII to 


The y Wray oth Greeks and Latins, confted Gl 18 
Winds, or rather they gave Names 10 few ; oth 
are theſe few determinate, one Wind baving ſeverd 
Names, not taken from any order, which make i 
hard to underſtand their ſeveral Points. b 

INDEEDER 


CHAT. 20. of Univerſal "Geography. 481 
INDEED the Greeks had antiently but the 
four Cardinal Winds; nor are any mote mention- 
ed by Homer : and to theſe they afterwards added 
four; 1. That was made one where the Sun riſeth 
at the Winter Solſtice, between the South and Eaſt, 
called Eurus; for the Eaſt Wind itſelf was called 
Subſolanus ; but Gellius calls the former Yulturnus, 
and the Eaſt Wind Eurus. 2, That Point in 
which it then ſets, called Africus. 3. That where 
the Sun riſeth in the Summer Solſtice, between the 
Eaſt and North; and the Wind from thence was 
called Aguilo. 4. Where it then ſets between 
North and Weſt, called by the Grecians Corns. 


PROPOSITION VIII. 
| The Deſignation of the Winds by the Greeks: was very 
incommodious for Sailors, and others, which Incon- 


venience they did not much find, not going far from 
Greece in their Navigations. | 


| FOR in Places of different Latitudes; thoſe 
& Diviſions they made, were not the ſame; yet the 
& Greeks retained them, augmenting them with other 
four intermediate Winds, which they gave Names 
to, and ſo made twelve in all: tho? others among 
them gave other Names to ſome of them. The 
Lins added one between every two adjacent 
Winds; and ſo made twenty four. And Seneca 
peaks of their being obſerved of old by Varro to be 
incommodious, and therefore they were ſo ordered 
gas to be made equally diſtant, without regard to 
he Place of the Sun's riſing and ſetting at different 
Times of the Year. But what Seneca ſays, that 
there are no more Winds than twelve, is erroneous 
nd ridiculous : For they are infinite. | 


YR Es tt. 0 
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PROPOSITION IX. 
We have explained the ſeveral Winds that have their 


Names from the Points they blow from, and ſhewn 
that the Diviſions. of the Greeks and Latins are 


. incommodious for Navigation and Geography. 3 
THEREFORE. we retain the Diviſion of o 
the Moderns into thirty two Winds, equally d-. ©: 
ſtant, And thoſe are called oppoſite and contrary % 
Winds that blow from the Points diametrically op. (WW ** 
poſite: for we conſider the Winds as coming from * 
another Place to us; but the Points we conceive as 1 
extending from us to another Place. * 
PROPOSITION X. E. 
The Cauſes of the Winds are various; for ſeeing the | W: 
Wind is nothing but a continual Impulſe of the Ait, l 
all thoſe things that cauſe the one, are Cauſes of th: Fa 
other. l 57 
1. THE principal and general Cauſe is tie 185 
Sun itſelf, which, by it's fiery Beams, rarifs 85 55 
and attenuates the Air; eſpecially that which s WF d 8 
juſt under it; and the Air rarified takes up mo I e 
Room: and hence it is, that the Air thruſts for- Wi Fa 
ward the Air next to it; and the Sun going round tir 5 
from Eaſt to Weſt, the Preſſure is made welt 
ward, as appears in moſt Places of the Torrid Zon Wi Mz 
and every where there on the Sea a continul © 90 
Faſt Wind blows: and the Air rarified pref 1 7 


weſtward within the Tropics. There is a Preflur 
indeed all round, but the Air is not admitted i 
other Points, the Preſſure not being ſo great 
towards the Weſt, becauſe the Sun moves thi 


way, but in our Climate, tis ſo only for the 1 
path 


1 Wind, are the Exhalations from 
| are raiſed plentifully, and with fome Force; 

: 1905 do not cauſe 0 Wind ill they begin 0 
IV. 


And oft-times another 
by the general Cauſe. 
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part, before and after Sun rifing;” when there are no 
other Winds that blow ſtronger,” and overcome ir. 
And ſome Places, or other Points, are more dif: 
poſed to receive this Force than others; and there- 
fore when the Air is thruſt moſt to the North, the 
Wind is ſaid to blow from the South; and 1 of: 
other Winds. And 'tis to be obſerved; that when 
this is to any Point between the four Cardinals, 
then the Wind ſeems different in different Coun- 
tries. For tho* the Point, in reſpect of the Place 
the Sun is vertical to, be but one, yet it is different 
in reſpect of other Places. Ad uk” one and the 


| fame Cauſe makes a Wind that*hath different Names 
| in different Places: if that Cauſe be afjſted, by o- 


thers the Wind is ſtrong, if Hindered but weak. 
Wind. 'blows' that; is helped 


dent 6; uſe of the 
85 and Land that” 
but 


ba- 
8 THE Rarefaction ald Arteruation of the' 


2. THE ſecond and iq. fre 


Clouds, great or ſmall, made by the Sun and other 
| Stars, or by the ſulphareous' Part iclesand Fire en. 
E Cloſed in a Place. | | ' 


; 3 


4. THE melting of Snow and Lee, eſpeclally 
that which lies on high Places: for they are not in- 


tirely melted. 


5. THE Riſing, and various Situation, of the 


Moon and Stars. 
. THE Condenſation or Rarefaction of the 


; Air and Vapours by Hear or Cold. 


7. THE, deſcending of Clouds that thereby 


preſs the Air below. 


THE Conſideration of the Aolipile 18 c fe; 
for underſtanding theſe Caufes of the Wind; for 


the Water incloſed in it, being heated with Fi ire, 
112 ſends 
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ſends, out of a ſmall. Hole of it, a ſtrong Steam of 
Vapours, like a Wind blowing, which continues 
till the Water is all exhaled. The groſſer Air that 
ſurrounds ſerves inſtead of that ſmall Hole; and 
ſometimes tis ſtrengthened by other Vapours and 
little Clouds behind. it, and ſometimes *tis conden- 


ſed, and ſo makes way for the Air to move to that 


Point. | 
+ PROPOSITION XI. 


Why the Wind may blow in a Line perpendicular tt 
Fr; ORR, 7. - 
THE Reaſon. is, that the Air ſurrounds the 

Earth in a ſpherical; Figure, and the Air is thruſt 
about for the moſt part in a great Circle of the 
Earth; and tho' the Air may be alſo thruſt in 
tranſverſe Line, yet becauſe the Air doth not pref 
ſo much, or reſiſts more at the Sides, therefore the 
Wind blows in the middle. 

W E ſhall underſtand this better if we conſider 
the firſt Cauſe of the Winds. For the Sun thruſts 
the Air to all the Points of the Place that it is ver- 
tical to; but *tis not received in all theſe Points, 
as was ſaid. If we then conſider great Circles to 
be drawn from that Place, and between the, 
thoſe to which the Air is forced, or in which 'tis 
received, all the Places of the Earth ſituated in that 
Circle, or Semicircle, will feel the Wind coming 
down perpendicularly ; becauſe all great Circles 
that paſs thro* any Place are perpendicular to the 
Horizon of that Place; for the ſame Reaſon, if 


the Wind break out from a Cloud broke, or dil- 


ſolved, thoſe Places that are ſituated, beyond thoſe 
Circles will not feel the Wind, tho? the Air move 


above their Horizon; becauſe *tis not perpend:- i 
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cular, but oblique to that Horizon, 
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IE I ' tis not generally true, that the Wind 
goes down perpendicular to the Horizon; for of- 
ten it blows in the Air tranſverſly. TI 
THUS we may ſee the Smoke that comes out 
of a Chimney is not carried by the Wind all one 
way, but a part of it goes another way. 


PROPOSITION XII. 


Why, the Winds blow with ſome Interruption, reſting 

as it were for a Time, and on a ſudden return 
with Force; and why on the Sea they are more 
conſtant, _ 


THE Reaſon I ſuppoſe is, that the Cauſe of 
the Wind is not conſtant, and takes ſome time to 
gather it's Strength; and the Exhalations being 
more conſtant on the Sea, and the Motion of the 
Wind leſs hindered ; therefore that Change is not 
ſo ſenſible there, tho? there is ſome Change as to 
the Degrees of blowing, 


PROPOSITION XII. 


Why no Wind blows perpendicularly from the Air or 
Places of the Earth 


ARISTOTLE, in his ſecond Book of Meteors 
Chap. ix. treats very obſcurely of this Queſtion ; 
ſo that his Followers do not agree about his O- 
W pinion : nor ſhall I be at Pains to write their O- 
pinions. The Cauſe which ſeems to be more 
W intelligible is, that the Air being thruſt down 
do the Center of the Earth cannot go that way, 
dut is hindered by other Vapours that are forced 
up; and the great Reſiſtance of the Air below 
cauſes the Force downwards, to tend ſideways: 
which is the more probable becauſe that which 

11 the 
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the Wind conſiſts of is lighter for the moſt part 
than that Air; and * more Tarifled than the Air 


near the Earth. 


PROPOSITION”: XIV. 
Wh ythe E af Winds are more frequent than the Wh 


THE Cauſe of this is manifeſt from Prop. 10, 
where we made the Sun the chief Cauſe which rari- 
fies the Air from Eaſt to Weſt ; and therefore the 
Air is more preſſed towards the Weſt : and thi 
cannot be hindered except there are a great Quan- 
tity of Exhalations or Clouds in the weſtern Parts, 
which. is not very frequent. 


PROPOSITION, XV. 


Why the North and Eaſi Winds are more ſtrong and 
ſevere, and the South and We ad Winds more weak 
and gentle. 


THE Reaſon is becauſe the North Air is oro 
ſer on account of the Cold, and the South Air in 
our Zone is more rarified by the Sun; and the more 
rarified the Air is, it's Macon 3 is the leſs forcible; ; 
yet the South Winds are cold, dry, and ſtrong, in 
the Jemperate Zone, contrary to ours, no leſs than 
the North Winds are to us. But the Eaſt Wind 
are ſevere or more intenſe on another Account, Dis. 
that they ariſe for the moſt part from the Rare. 
faction of the Air by the Sun, which is continually 
carried from Eaſt to Weſt, and; ſo is forced more 
towards the Weſt, But "is likely 'there are other 
Cauſes which hinder or promote this Motion. 
The Portugueſe Sailors call the N orth and Eaſt Ti 
Bades 55 5 Lads the york and pn they call N 

val . 1 
ä 
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PROPOSITION XVI. 


Why the South and Weſt Winds are found to be hotter 
than the Eaſt or North, which have a much greater 
 frigorific Power. | 


THUS is the Queſtion uſually propoſed ; but 
we muſt know *tis not to be underſtood gene- 
rally of all Places, but only thoſe in our Zone ; for 
in the other Temperate Zone, towards the South 
from the Equator, the contrary holds good; for 
in thoſe Places the North Winds are hot, and the 
South more cold, and ſo the Nature of the Thing 
requires. For the South Wind being more hot, 
and the North more cold, proceeds hence that the 
South Winds come from Places near the Torrid Zone, 
and the North Winds from the Frigid Zone; bur 
the contrary happens in Places near the Antarctic 
Pole; for the North Winds come to them from 
the Torrid Zone, and the South Winds from the 
Frigid. But another Account is to be given of 
the Eaſt and Weſt Winds; for the different Places 
of the two Temperate Zones are not to be regarded 
here. Firſt we ſaid in the preceding Propoſition, 
that the Weſt Winds are leſs frequent in all Places; 
the Cauſe of which is the ſame with that for which 
the Weſt are found to be hotter; viz. becauſe they 
blow for the moſt part in the Night-time after 
Fun ſet, where the Air, preſſed to our Place, is 
botter or leſs cold than the Air of our Place; as 
being further from the ſetting Sun than the Place 
between us and the Sun then. There is another 
Cauſe which alſo holds good in the Difference 
between the North and South Wind; viz. that the 
Weſt Winds do not blow ſo ſtrongly, but 
with ſome ſlowneſs; for 'tis known that a Gale 
or Breeze is the colder the more fiercely it blows ; 
5 | 11 4 tho? 
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tho“ it be really in itſelf not colder ; as. our ſo, 
Breath (which we'can make either cold or hot) II 
ſnews. At 
in 

PROPOSITION XVII. Sta 

Cl, 


"_ Seamen when they ſee a ſmall black Cloud expect if 
Wind from the Part in which it is, eſpecially if it W 
be of a pale and blackiſh Colour; and to explain Po 


other Signs of the approaching Wi ads Ne 

| | hea 
A twofold Reaſon may be given; for either the Sig 

Clouds of that Colour ſhow that they are ſoon to be Go 

reſolved and diſſipated into a Wind; or the Clouds teo 


falling down by their Weight, preſs the Air be-. anc 
low, which cauſes a Wind: of that peculiar little WF Da 
Cloud which the Dutch call the ETC ſee the wu J 
ter following. 

W HEN the Sun appears ſpotted, at 1t's riſing, 


| and hiding itſelf as it were under a pale or black V 
; Cloud, it foretels Showers or Winds to come. / 
1 2. If the riſing Sun ſeem hollow, caſting it's Beams 

| as it were from it's middle, it ſhews a wet or 

1 windy Seaſon approaching. 3. If the Sun be of 1 

4 pale Colour at ſetting, it denotes Rain; but if i mel 

| be of a red Colour, it ſhews the next Day will be par 


clear and calm. 4. If the Sun ſet pale behind black ope 
Clouds it ſhews there will be a North Wind ſoon, ly b 
g. If the Moon be red, like Gold, tis a fure Sign rare 


of a Wind to come, enn to the common WF ther 
Verſe and 
5 | Wo tell 
Pallida Luna pluit, rubicunda flat, alba ſerenat. We — 

| oki But 


6. A Halo about the Moon; 7. If the Moons of « 
Horns be blackiſh, and, 8. If the North Horn of tie dra. 
f Moon appear to be more ſtretched out, *tis a Sig ima 
| of 2 North Wind; but if the South Horn 105 = pot 
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ſo, 'tis a Sign of a South Wind approaching. g. 
The riſing of the Moon, and rematkable Stars, as 
Arfaurus, Orion, and eſpecially the riſing of thoſe 
in Capricorn, with the Sun. 10. If the two ſmall 
Stars in Cancer, called Aſelli, be covered with a 
Cloud; if the North one, then a South Wind; but 
if the South one, then a North Wind. 11. The 
Winds do, for the moſt part, begin to ſettle in a 


Point, when the Rains are over. 12, A certain 


Noiſe and Murmuring ; as it there were a Boiling 


heard in the Sea. 13. The Antients alſo took their 
| Signs from living Creatures; as the Crow, the 


Goat, the Dolphin, &c. 14. From fiery Me- 


| teors, Lightening, and opening of the Ground, 


and falling Stars; but not that Light ſeen in the 
Dark, or Fack with his Lanthorn. | 


PRO POSITIO N XVIII. 
Why the Winds in Spring and Autumn blow more 


ſtrongly and frequently, than in the Heat of Summer 
or Cold of Winter, FIRE 


I ſuppoſe *tis ſo in Spring, partly becauſe of the 


melting of the Snow, eſpecially in high Places; 


partly becauſe the Pores of the Earth are then 


open, and ſend forth more Exhalations; and part- 


ly becaufe the Air and Vapour then becomes more 
rarez being condenſed in the Winter. Moreover, 
there falls much Rain a Month before the Spring, 
and in the Spring itſelf, becauſe the moiſt Con- 
ſtellations are in thoſe Places of the Zodiac, into 
which when the Sun enters the. Spring begins. 
But the Cauſe of the frequent Rains, and blowing 
of the Winds in Harveſt, is, that the Sun then 
draws up ſome Vapours ; but the Heat being 
imall, it only draws thoſe that are groffer and 
not fine enough. But in the Summer there In 

; - n 8. 
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few Winds, for the ſame Cauſe for which there 
are Rains but ſeldom then; viz. that the Sun doe 
too much attenuate the Exhalations, and ſuffers 
them not to go ſo much together as is neceſſa. 
ry to produce Wind. Which Cauſe is not indeed 
general, nor always true; nor is it generally true, 
that there are no Winds in the hot Summer, hu 
only that it often happens fo. In a ſevere Winter 
there are few Winds; becauſe few Vapours are then 
exhaled, and thoſe that are raiſed are either con- 
denſed to Snow, or elſe are not ſo rarified or diſſ. 
pated thro? the Cold, as to cauſe a Wind, 


PROPOSITION XIX. 


In what Altitude, or in what Region, of the Air, d 
the Winds begin to blow ? 


SOME think they are not above the lower 
Region of the Air; becauſe the Tops of high 
Mountains, as Olympus, are found to have no 
Wind on them. I doubt the Truth thereof, for 
the Smoke from the Top of Mount Ana is ſeen 
to be toſſed here and there; and therefore I think 
there may be ſuch a Commotion of the Air in the 


higheſt Region allo. 


PROPOSITION XX. 
How far may one and the ſame Wind blow? 


THERE is a great Difference in this Matter; 
for the Winds blowing from Eaſt to Weſt, under 
the Torrid Zone, ſeem to go round the Earth; and 
thoſe alſo that blow thither from the South 0 


North uſe to accompany the Seamen a great wa) ſe 


for many Days. The ſame ſeems alſo. true of cal ; 


lateral Winds; but here lies the Difference, th a poi 
5 | me 
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fame Winds differ in different Places, as we ſaid 


under Prop. 10. at the end of the Explication of the 
firſt Cube, | 


2 H 4 b. XXI. 
of the Kinds of Winds, and f Tempeſt. 


N the preceding Chapter we gave the Divi- 
| I ſion of the Winds, their Differences, or rather 
| different Names, which they have from the ſeveral 

Points they ſeem to blow from. This Diviſion 
was therefore accidental, and reſpecting a certain 
Place on the Earth, which theſe Points referred 
| to. We ſhall in this Chapter give other Diviſions 
and Properties of the Winds belonging to certain 
Places of the Earth, or certain Times of the Year ; 
| tho! we wiſh we had more and exacter Obſerva- 
tions of them. But we ſhall produce ſome that we 
have gathered with much Pains from the Journals 
of Sailors. | 


PROPOSITION I. 
Some Winds are conſtant, others inconſtant. 


THE. conſtant are ſuch as blow at leaſt one 
Hour, or two, from the ſame Point. 

THE inconſtant are ſuch as blow one while 
3 one Point, and another ee from another, 
in a ſmall Timm. 
| THE. Cauſe of their ſhort continuance in one 
Foint, and of their changing on a ſudden, ſeems 
3 to 
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to be firſt their proceeding from a general Cauſe, Tro 
or a Cauſe that is more or leſs durable. 

THUS the Winds that proceed from the Mo. WW id 
tion of the Air with the Sun are conſtant ; and BW ich 
. thoſe likewiſe that proceed from the melting of the 


Snow, eſpecially in high Places. 2. There being 72 
no ſuch Vapours in that Quarter the Wind blows og 
from as are fit to make Wind. 3. If the Air Tro 
about the Cloud, from which the Wind comes, be 22 
thicker, and hinder it's Paſſage; but if the Air the-; 
not thick or cloſe together, and but a few Vapours, ofter 
here and there, in the ſeveral Quarters ; or laſtly, ¶ ſnift 
if the general Cauſes do not operate there, then the Nor 
Wind is found to be changeable, and for the molt Bil periſ 
part gentle, | b | hund 
think 

PROPOSITION II. any 

There is a General and Particular Wind. 855 
THA is called by Sailors a General Wind = 
which blows in ſeveral Places at one Time, thro the ( 
a large Tract of the Earth, almoſt all the Ye Weg 
round. | | to W. 
AND this Wind is hindered, 1. In Places of Bill 7, ;: 
the Sea near Land; for here they drive againk fifty 
the Vapours that come from other Points; and Bil time: 
therefore 'tis in the middle of the Sea that BW the 
this General Wind is obſerved. 2. There may Bl the 
alſo blow another Wind in the middle of the 3 
Sea, when there is a Cloud, or ſome other Caf Cape 
in another Point, ſtrong enough to produce Wil care 
Wind. From theſe two Cauſes it is that the General Bi a8 ti 
_ are not ſo conſtant as they might be other Wl part 
i; £635. | eaſte 
THESE General Winds are found only be Bra. 
tween the Tropics round the Earth, except in ſome I Aces 


Places where they are ſeven Degrees beyond the 
Tropic; 
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Tropics 3 and they are ever from the Eaſt, or from 
collateral Points, as South-Eaſt and North-Eaſt, 
ind. that the whole Year round; yet not always 
with the ſame Degree of Force in all thoſe Places, 
but they are hindered in ſome Places more, in 
others leſs. They are moſt conſtant in the Pacific 
Sea; viz. that Part of it which lies between the 
Tropics; ſo that the Ships which come from the 
Aquapulco, a Port in New Spain in America, to 
the Phillippine Iſlands, that is, from Eaſt to Weſt, 
| often fail three Months without ever changing or 
ſhifting their Sails; having a conſtant Eaſt or 
North-Eaſt. Wind: nor did ever any Ship yet 
periſh in that vaſt Voyage of one thouſand ſix. 
hundred and fifty Miles. And therefore the Sailors 
think they may ſleep there ſecurely : nor is there 
any need of taking care of the Ship, when thar 
General Wind carries them ſtrait to their deſired 
Port, the Philippine Iſles; near to which indeed 
there are ſome other Winds that come againſt the 
General Wind. And thus *tis alſo in failing from 
the Cape of Good- Hope to Braſil in America; in the 
middle of which Voyage lies the Ifle of St Helena, 
to which they commonly go as they return from 
India to. Europe, and lies about three hundred and 
fifty Miles from the ſaid Cape: which is run oft- 
times in ſixteen Days, and ſometimes in twelve, as 
the General Winds are more or leſs ſtrong ; and 
the Seamen are as ſecure when they come to the 
lame Parallel of Latitude with &? Helena (for the 
Cape is beyond the South Tropic) ; their chiefeſt 
care is to obſerve that they do not paſs by the Iſland, 
as tis very, ſmall, for if they paſs it but the eighth 
part of a; Mile, they cannot return to. it for the 
eaſterly Wind. Thus they are forced to go to 
Brafil for freſh Water, or the other Iſland called 
Aſcenſion with great loſs of Time, | 
I: 1 2 


IF 
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I F it be aſked how they fail when they core the 
contrary way, i. e. from the Philippines to New Spain, 
or from Braſil to the Cape of Good- Hope going to In- 
dia; in theſe Voyages the Reader miſt obſerve 4 
threefold Artifice; for either they ſail the Sea be: 
yond the Tropics, (and thus do not go to & Helens 
while they go from Europe to India), or when they 
fail within the Tropics they do not go directly from 
Weſt to Eaſt but obliquely, from the North, or a 
Point collateral to it, to the South, and ſome Point 
collateral to it; or laſtly, they chuſe thoſe Times 
for ſailing in which they know the general Wind is 
often diverted : but this laſt ſeldom happens, and 
therefore the other two are more frequent; of which 
we ſhall ſay more in the Chapter of Navigation. 
THERE are then two Seas under the Torrid 
Zone in which the general Wind, from the Eaſt and 
collatera] Points, prevails thro* the whole Year! 
viz, that between South Africa and Braſil, and 
that between America and the Oriental Illes, of 
which the Philippines are a Part. And the third 
Part of this Sea in the Torrid Zone, viz. between 
South Africa and the Oriental Iſles, is not without 
the general Wind; though tis often interrupted 
becauſe of the many Iflands there; and more in 
ſome Places than others. This Wind blows moſt 
between Mozambique, in Africa, and India, in the 
Months of Fanuary, February, March, April ; and 
in the reſt of the Months other Winds blow, of 
which in the following Propoſition: This general 
Wind is more hindered in the Seas among the Indian 
Iſles. The Eaft Winds begin to blow hard in the 
Month of May at the Iſle of Banda, with ſome 
Rain; and at Malacca in September ; and in other 
Places otherwiſe, as will be ſnewn in the following 
Propoſition. | F 
YET this general Wind does not happen alike 
near the Tropic in all Places, but extends itſelf Hs 
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for the Tropics are diſtant from the Equa- 

tor on 3 Sides twenty-three Degrees, and thirty 

Minutes; and the general Wind extends itſelf in 

one Meridian to the Latitude of twenty e 7 
in another to fifteen, in another twelve. 

TH Us in the Indian Ocean, when the Faſt or 
South ·Eaſt Wind blows, in the Month of January 

and February, tis not ſenſible 'till you come to the 
fifteenth Degree of Latitude. '3 

SO in going from Goa to the Cape of Good. Hope, 
they have not the general Wind *till they come to 
the twelfth Degree of South Latitude; which they 
| _ to the Jones Meow wg Degree of the fame L. 
. 
I "LIKEWISE in the Sea detweem Aſics and 
America, between the fourth Degree of North 
Latitude, and the tenth or eleventh Degree, 
Seamen have not obſerved the general Wind to 
blow ; for when they have ſailed from & Helena be- 
yond the Equator: with that Wind, te the fourth 
Degree of North Latitude, then they have been 
without it till they came to the tenth Degree of 
North Latitude; from which to the thirtieth De- 
gree the North- Faſt Wind is found to blow con- 
ſtantly, tho? that thirtieth Degree is ſeven Degrees 
from the Torrid Zont; yet in the Parallel of fix, 
ſeven, or eight Degrees of Latitude, &c. it blows 
in ſome Places, but in the tenth Degree in all Places 
till they come to the thirtieth. In the ſame manner 
beyortd the Tropic of Capricorn, between the Cape 
of Good-Hope and Braſil, the South-Eaſt Wind 
Ter. to the rhirtieth Degree thro* the whole 

ear. 

AND cho', as we ſaid, this Wind is not ſenſible: 
on all Shores, and much leſs in the inland Parts, 
yet on ſome it is ſenſible enough; thus on the 
Shores of Braſil, and on the Shores of the Kingdom 
of Eat, in Africa, the South-Eaſt Winds blow 

daily, 
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ay; although other Winds are mixed with 
THERE is a threefold Cauſe aſſigned by Na- 


turaliſts for this General Wind (for the Antients 
knew nothing of it, nor of the Torrid Zons itſelf). 


Some think the Sun's moving from Eaſt to Weſt is 


the Cauſe of it; becauſe it rarifies the Air that it 
goes over; which Rarifaction follows the Sun, ſtill 
thruſting the Air before it. 

_ OTHERS, viz. thoſe who ſuppoſe the Hea- 
vens fixed, and the Earth. to revolve, are of Opi- 
nion, that the General Wind comes from the Earth's 
moving from Welt to Eaſt, and the Air with it, 
but not fo faſt as we; and therefore that we go 
againſt the Air, or the Air againſt us, from Eaſt 
A third Cauſe is brought by Des Cartes, which 
is altogether new; (Part 4. Prop. 49. of the Prin- 
ciples) where he endeavours to ſhew that the Moon 
cauſes this Motion of the Air as well as the Tides ; 
but becauſe the Knowledge of his Opinion requires 


alſo the Knowledge of his other Suppoſitions, we 


ſhall not ſay any thing of it here; being afterwards 
to ſhew that it cannot be ſo. The firſt Cauſe 
pleaſes us beſt ; and the ſecond ſeems not to be re- 
ceived ; becauſe ſeveral of the Copernicans do not 
admit it; and no Reaſon can be thus given why it 
ſhould blow only within the Tropics, and not uſo 


beyond them (au 7. 


1 Dr Halley, a Perſon well 
{killed in Meteorology, as well 
as in all parts of Phyſics, has, 
with extraordinary Accuracy, 
proſecuted the Hiſtory of t 
Conſtant periodical Winds ; 


which he deduces not only from 
the Obſervations of Seamen, 


but alſo from his own Expe- 


PRO- 


rience. But he only takes No- 


tice of ſuch Winds as blow in 
the Ocean; there being ſo much 
inconſtancy and variableneſs in 
Land-Winds, that from them 
a Perſon can make out nothing 

clear or certain. : 
Firſt of all then, he divides 
the Ocean into three ms 
8 
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Some Winds have a ſtated Time and Period, 


others 


are unt red, and Bow at uncertain Times. 


HOSE are called Stated and Periodical 


wat that blow at certain Times of the Lean 


D 71 Ar 44 


# * 5 311 ths 90 ; 
Seag) . k. The lat. 
3. The Hidian; and, 3. The Pa- 
cific" Sei ceeding” to de- 
ſeribe in order, the Winds that 
generally blow in each of theſe. 

In the Atlantic Ocean, thro? 
the whole Vear, blows the 
Eaſt Wind; yet ſo as to turn 
a little South or North, accord- 
ing to the different Situation 
of Places:” Of which Turnings 
Gy is the Sum. 

. Seamen near the. African 
hoops” as ſoon as they have 
failed paſt the Canary Iſlands, 
about twenty eight Degrees of 
North Latitude, obſerve the 
Wind to blow pretty loud from 
South-Eaſt. This Wind conti- 
nues with them in their Courfe 
ſouthward till they come at the 
tenth Degr. of North Latitude, 
provided they be an hundred 
or more Leagues from the Coaſt 
of Guinea, between which De- 
gree, and the 4th of North La- 
titude, there are interchangeably 
frequent Calms and Hurricanes. 

2. They who ſail to the Ca- 
ribbee Iſlands, as they approach 
the Coaſt of America, perceive 
the North-Eaſt Wind more 
and more to retire eaſtward, in- 
ſomuch that ſometimes it is full 
Eaſt; ſometimes alſo, tho' rare- 


ly, it may turn a little to the 
VO | 


South-Eaft ; 


"and 


| South; ; whoſe violence they ob- 


ſerved perpetually to abate. 
As to the conſtant Winds, 


they don't extend further than 


twenty eight Degrees North 
Latitude, to the Coaſt of Ari- 
ca, and near the Border of A- 
merica they go to Re Penine thirty 
one, or thirty tw 
The ſame is obſervable South h of 
the Equator; where, near the 
Cape of Good. Hope, the Limits 
of theſe Winds are three or four 
Degrees further diſtant from 
the Equinoctial Line, than on 
the Coaſts of Braſi. 
4. From the fourth Degree 
of North Latitude to the above- 


mentioned Bounds on the South 
Side of the Equator, the Wind i is 


obſerved almoſt y to 


blow from the intermediate 


Parts*twixt South and Eaſt, tho? 
for the moſt part *twixt Eaff and 
yet ſo, as that 
thoſe who ſail near the Coaſt 


of Africa have the Wind turn- 


ing rather South, but 
proaching Americn they obſerve 
it decline ſo much to the 
eaſtward, that it almoſt blows 


direct Eaſt. I had Occaſſon 


to tarry for the! Space of a 


Year on this part 


riges of the Werther = 


Cha 
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cean, during which time the 
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and ceaſe for a ſet Time, and then begin to blow 
again; ſome of theſe are anniverſary, others blow 


ſo frequent, that I had ſuffici- 
ent Employment in obſerving 
theſe Matters. I found there- 
fore the Wind almoſt always 
to poſſeſs the third or fourth 
Point from the Eaſt. As oft 
as it approached nearer the Eaſt, 
it blew more vehemently and 
raiſed a Storm; but when it 
came from the Points more 
ſouthward, it was much more 
calm, and made the Air clear. 
But I never perceived a Wind 
blowing from Eaſt to North, 
or from South to Weſt. 

5. Theſe Winds undergo 
ſome Change, which is owing 
to the different Seaſons of the 
Vear. For when the Sun paſſes 
the Equator northward a pretty 
way, this South-Eaſt Wind, 
eſpecially in this narrow Tract 


of Sea between Guinea and 


Brafil, declines ſomewhat more 
to the South, as the North- 
Eaſt does to Faſt. And again, 
upon the Sun's entering the 


Tropic of Capricorn, the South- 


Eaſt Wind approaches ni gher 
to Faſt, as doth the North-Eaſt 
to North. 


* — - 


6. There is found a certain 


which, near the Coaſt of Gui- 
nea, extends for the Space of 
Ave hundred Lea ues, from 
Mount Leo to St Thomas's Iſle, 
wherein South, or South-Weſt, 
Winds: conſtantly blow. For 
the South-Eaſt Wind having 
once paſſed the | Equator be- 


comes conſtant, which in our 


Coaſt of Guinea; it 


treamly terrible, and Rains 
| ain ry frequent, that fromthem the 
Tract of Sea in this Ocean, I rainy. | 
happen any Winds they go off 


we demon- 


after 


N a % a . T S WS. | n 
ſtrated to blow to the South of 


the Equator. About eighty or 
one hundred Le 5 28 the 

it turns by 
degrees ſouthward; nd having 
turned that Point, it declines 
to Points near the Weſt, till 


touching the very Shore, it 


either obtains the South-Weſt 
Point, or that 'twixtit and direct 
Weſt. Such kind of Minds on 


this Coaſtare ſix d, tho trequent- 
1y interrupted with Calms and 
. Tempeſts, which violently pro- 
ceed from any Air. Seamenalſo, 
much to their loſs, ſometimes 
find the Winds eaſterly z which 
being attended with. Clouds 
and a groſſer Air, are very un- 
wholeſome. 


7. Twixt the tenth and fourth 
Degrees of North Lat. in that 


Tract which is bounded by the 


Meridians of Cape Ferd, and 
the remote Iſlands adjacent to 


it, I know not if I can ſay 


that any Wind blows. either 
conſtant or variable. The 
Calm is almoſt perpetual, the 
Thunder and \Laghtening ex 

o ve- 


ract is named rainy. If there 


into Blaſts, blowing with ſuch 
inconſtancy, that they don't 


continue for the Space of one 
Hour, without Calms; and the 
Ships of the ſame Fleet, which 
are all in n one of another, 


have each of them their. proper 


Winds. On which Account ſail- 
ing is ſo difficult in theſe . 
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after they have ceaſed half a Year, and others re- 
turn in a Month's time : and ſome blow once a 


that ſometimes Ships with great 
difficulty fail theſe ſix Degrees 
in whole Months. 

From the three foregoing 
Obſervations two things may 
be explained, which Mariners 
experience in failing betwixt 
Europe and India, or Gui- 


ned. 
In the firſt Place, that tho? 
this Sea, in that Part where 
it is narroweſt between Guinea 
and Braſil, extends no leſs than 
five hundred Leagues, yet with 
great Difficulty r ſteer- 
ing their Courſe ſouthward, 
paſs this Tract, eſpecially in 
the Months 7aly and Auguſt ; 
which ariſes hence, that durin 
theſe Months the Souch-Eaf 
Wind, blowing on the South 
of the Equator, paſſes it's or- 
dinary bounds four Degrees 
North Latitude; and further, 
turns ſo far South, that ſome- 
times tis carried ſtrait from that 
Point, ſometimes alſo from the 
intermediate Points betwixt it 
and the Weſt. When there- 
fore the Courſe muſt be ſteer- 
ed againſt the Wind, if that 
be towards, the South-Weſt 
Point, they have a Wind that 
turns more and more to Eaſt, 
as they retire from the Conti- 
nent of Africa; but the Dan- 
ger is in p the Coaſt of 
rafil, where Quickſands are 
ſo frequent. But if they go 
towards South-Eaſt, they muſt 
of neceſſity eome near the Coaſt 
of Guinea, from which they 


Day. 


ſailing towards the Eaſt as far 
as St Thomas's Iſland. 

2. What all Ships looſin 
from Guinea to Europe, 3 
ſarily do for the Reaſon laid 
down in our Sixth Obſervation. 
For near the Shore blows the 
South-Weſt Wind, with which 
they can neither fail, the land ly- 
ing in the way, nor go ſo againſt 
it, as to direct their Courſe north- 
ward to Europe. They ſail then 
in a Courſe quite different from 
that intended, vix. either South, 
or to the Point next to South- 
eaſtward. Following this Courſe 
they indeed retire from the 
Shore, but have the Wind more 
and more contrary, and are o- 
bliged to ſteer ſtill more to the 
Eait, till they make the Iſland 
of St Thomas, and the Lopefian 
Cape; wherefinding a Windde- 
clining from South to Eaſt, fail 
weſterly with it 'till they come 
to the fourth Degree of South 
Latitude, where they find a 
South-eaſt Wind blowing per 
petually. 

On Account of theſe conſtant 
Winds, all Mariners who fail 
to America, or Virgina, firſt 
ſteer ſouthward, that by the 
Aſſiſtance of this conſtant Eaſt- 
Wind they may be carried 
weſtward. For the ſame Rea- 
ſon, they who come from thoſe 


Countries for Europe, directing 


their Courſe northward, endea- 
your, as ſoon as poſſible, to 
come at the thirtieth Degree of 
North Latitude. For here, firſt, 


can't otherwiſe retire, than by | they find the Winds variable; 


KEE SF yet 
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yet more frequently blowing 


from the South-Weſt Points. 


II. As in the Atlantic, fo in 
the Indian Ocean, the Winds 
are partly conſtant, and partly 
periodical ; that is, they blow 
for ſix Months in one Point, 
and the fix following in the 
very oppoſite Point. Both 
theſe Points, and the Seaſons 
at which they turn to the 
oppolite Sides, differ with the 
Places. And tho' it be matter 
of great difficulty to obſerve 
how the Tracts of the Sea 
may be defined when ſub- 
je to each periodical Wind, 
or Monſoons as they call 
them : Yet having uſed cloſe 
Application, I don't ſcruple 
believing the following Par- 
ticulars. OL 

1. Betwixt ten and thir- 

rees of South Latitude 
thro' that Tract of Sea bound- 
ed by Sz Laurence's Iſland and 
New Holland, the South-Eaſt 
Wind blows all the Year ; yet 
ſo as to be ſomewhat nearer 
the Eaſt than South; juſt as a- 
bout the ſame Latitude in the 
Atlantic Sea, we above ſhew'd 
them to be. | | 

2. That . South-Eaſt Wind 
blows, from May to November, 
to the ſecond Degree from the 
Equator; in which Month of 
Nowember, between the third 
and tenth Degrees of South La- 
titude, near that Meridian 
which paſſes thro' the northern 
Part of St Laurence's 1 ſland = 
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Day. The. ſtated Winds are otherwiſe ſubdivided, 
viz. ſome when they begin to blow, continue for 


ſome 


as alſo been the ſecond and 
twelfth Degree about Sumatra 


and Java, ariſes a Wind con- 


trary to the former, wiz. the 


North-Weſt, which reigns the 


other ſix Months; wiz. from 
Nowember to May. This Mo- 
tion of Winds is found to ex- 
tend to the Molucca Iſlands. 

3. Northward from the third 
Degree of South Latitude, in all 
the Arabian or Indian Sea, and 
in the Bay of Bengal, from Su- 


matra as far as the Shore of 4 


frica, is obſerved a Motion dif- 
fering from the former, breath- 
ing from the North-Eaſt Cli- 
mates from October to April, 
which for the next ſix Months 
riſes from the oppoſite, or 
South-Weſt, Points. Then it 
breathes more violently, and 
brings Clouds and Rain; but 
upon the blowing of the North- 
Eaſt Wind the Heavens become 
ſerene. But it is to be obſer- 
ved, that in the Bay of Ben- 
gal the Winds keep neither 
their Force nor their Points 


with the ſame Conſtancy, as in 


the Indian Sea. Alſo the South- 
Weſt Winds, near the African 
Shore, decline moreſouthward; 
near India, more weſtward. 
On the South of the E- 
quator, that Tract of Sea, which 
lies between Africa and Lau- 


rence Iſland, and which goes 


as far as the Equator, ſeems 
to appertain to the Motion of 
Winds juſt now laid down. For 
in theſe Places the South-Welt 
Wind blows from October to 

April, 
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ſome Months, ſome for half a Year, ſome for a 


Month, and ſome for a few Days. 


April, ſomewhat nearer the 


South; but ſuch as fail to the 
North perceive it decline to- 
wards the Weſt, whichat length 
coincides with the periodical 
South-Weſt Wind, which they 
ſay blows at that Seaſon of the 
Year, from the North Side of 
the Equator. But what Winds 
during the reſt of the Year, 
reign in that Sea, I cannot ſut- 
ficiently determine: becauſe our 
Sailors, in their return from 
India, ſteer their Courſe be- 
yond the Iſland of $7 Lau- 
rence. 'This only I could learn, 
that the Wind for the moſt 
part comes from the eaſtern 
Points, ſometimes declining to 
the North, and at other times 
to the South. 

5. On the Eaſt of Sumatra, 
and North of the Equator, as 
alſo on the Coaſts of Camboia 
and China, the periodical North- 
Eaſt Winds come nearer to 
North, as do the South-Weſt 
Winds to South. And this is ob- 
ſerved to hold till you have gone 
beyond the Philippine Iſlands 
on the Eaſt, and as far as Fa- 
pan towards the North. In the 
Month O&ober, or November, a 
northerly Gale ariſes; and in 
May a fotherly, which con- 
tinues from that time du- 
ring the whole Summer. But 
it is to be marked, that the 
Points of the Winds are not ſo 
ateadily fixed in theſe Parts, as 
they are in other Seas : ſo that 
ſometimes the South Winds de- 


Cline a Point or two towards 


AMONG 


the Eaſt, as the northern do 
towards the Weſt: which ſeems 
to take it's riſe from the Bulk 
of the Lands, that are every 
where interpoſed in this Sea. 
6. About the ſame Longitude 
on the South of the Equator, 
i. in the intermediate Spacz 
between the Iſlands Sumatra 
and Java lying to the Weſt, 
and New Guinea to the Eaſt, 
nearly the ſame periodical Winds 
blow from the North or South ; 
but ſo that the North Winds 
incline to the Weſt, and the 
South to the Eaſt. And theſe 
blow with the ſame inconſtan- 
cy and ſhifting of the Point, as 
thoſe of the Quarter above- 
mentioned ; but the Motions 


begin four or ſix Weeks later 


than in that Sea. 

7. The Change of theſe Mo- 
tions does not happen ſuddenly, 
or at once ; but in ſome Places 
there are Calms, and in others 
changeable Winds. And often 
on the Shore of © Cormandel, 
towards the end of the acciden- 
tal Motion; and the two laſt 
Months there ariſe furious Tem- 
peſts in the Chineſe Sea; with 
the periodical Wind at South. 

All Navigation in neceſſarily 
regulated according to theſe 
Winds; for if Sailors ſhould de- 
lay the Seaſon till the contra- 

Motion begins, they muſt 
either ſail back, or go into 
Harbour, and wait for the re- 
turn of the Trade-Wind. 
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AMONG theſe the chief are thoſe which Sailors 
find to blow, for ſome Months, in ſome Parts of the 


ITI. The third, or Pacific 
Ocean, ſtretches nearly as far 
as the two former taken toge- 
ther; v:iz. one hundred and ſifty 
Degrees, from the weſtern Shore 
of America to the Philippine 
Iſles. But as this is ſailed by 
very few beſides the Spaniards, 
from Spain to the Manilbas, 


and that only once a Year; 


whilft they conſtantly take the 
ſame Courſe; it remains in a 
great Meaſure unknown to us; 
and cannot therefore be deſcri- 
bed with the ſame exactneſs as 
the reſt. Thus much is certain ; 
as well from the Obſervations 


of the Spainards, as others, that 


the Winds which blow here 
have a great affinity with thoſe 
in the Atlantic ; for the North- 
Eaſt blows to the North of the 
Equator, and the South-Weſt 


to the North of the ſame, with 


ſuch a Strength and Conſtancy, 
that the vaſt extent of this O- 
cean may be ſailed in about ten 


Weeks, without ſhifting the 


Sails. Here alſo are no Tem- 
peſts, ſo that ſailing is no where 
3 commodious, as neither Wind 
is wanted, nor it's Violence to 
be feared. Whence ſome ima- 
gine, that it is as ſhorta Voyage 
thro” the Streights of Magellan 
to China or Fapan, as by 
doubling the Cape of Ocod- 


_— 
_ - Theſe Trade-Winds extend 


not to above thirty Degrees of 
Latitude on both Sides of the 


_ Equator, as in the Atlantic O- 


cean. This appears in part from 


Sea : 


the Courſe obſerved by the Sha. 
niards returning from the Ma- 
nithas to New Spain; fer by 
means of the ſouthern Wind, 
which blows in theſe Iſlands 
during the Summer Months, 
they fail to the South up to 
the Latitude of Fapar ; where 
they firſt meet with various 
Winds that will carry them to 
the Eaſt. And in part again, 
from the Obſervations of Schoo- 
ten and others, who failing to 
India thro' the Streights of 
Magellan, found almoſt the 
ſame Diſtance of the Winds 
on the South of the Equator. 
And in this alſo the Winds of 
the Pacific agree with thoſe 
of the Atlantic Ocean ; that 
near the Coaſt of Peru they 
approach to the South, as on 
the Coaſt of Angola. 

That the Reader may form 
the better Notion, we ſhall 
add a Figure (ſee Fig. 30.) re- 
preſenting to the Eye all the 
Quarters and Points of all 
the Winds. The Limits of 
each Tract are marked with 
pricked Lines, as well in the 
Atlantic, whether they ſepa- 
rate the variable Winds from 
the conſtant, as in the Indian 
Ocean, where they alſo ſeparate 
the different Monſoons from one 
another. The eaſieſt way of 
marking the Quarters of the 
Winds ſeemed to be by a Se- 
Ties of little ſharp-headed Lines, 
pointing alternately to the Parts 
of the Horizon from whence 
the Winds blow. But as the 
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Sea; and theſe (as alſo the times of their blow- 


ing) are called Monſoons; which are found chief- 


Pacific Ocean is ſo extreamly 
large, and yet in a great mea- 
ſure unknown to us; I was un- 
willing to exhibit the whole, 
to prevent enlarging the Map 
beyond a reaſonable ſize. | 

There ariſes, from the Pre- 
miſes, various Queſtions worthy 
the Conſideration of Philoſo- 
phers: the principal are theſe. 
1. Why does the Wind in the 
Atlantic and Pacific Ocean, 
continually blow from the Eaſt 
within thirty Degrees on both 
Sides the Equator? 2. Why is 
not the like conſtant Wind 
found beyond theſe Limits ? 
3. Why is the Weſt Wind found 
perpetual near the Coaſt of Gui- 
nea? 4. Why, in the northern 
Part of the Indian Ocean, do 
the Winds for fix Months con- 
ſpire with the aforeſaid Winds; 
and for the other fix, blow 
from the oppoſite Point ; whilſt 
that part of the ſame Ocean 
which lies on the South Side 
of the Equator, has no other 
Winds but what are found in 
other Seas ? 5. Why do the 
conſtant Winds on the North 
Side of the Equator incline to 
the North ; and on the South 
Side to the South; 6. Why 
in the Chineſe Sea, chiefly, is 
there ſo remarkable an Inclina- 
tionof the Windsto the North ? 

For the ſolving of theſe Pro- 
blems, I offer the following 
Particulars to the Conſideration 
of the Learned. _ - 

Wind is properly defined a 
Current, or Motion of the Air, 


1 
which if conſtant, or perpetual, 


muſt have a permanent or con- 
ſtant Cauſe. Some imagine 
this Cauſe to be the annual 
Revolution of the Earth about 
it's own Axis. This might 
perhaps be allowed, if almoſt 
continual Calms were not found 
in the Atlantic Ocean near the 
Equator ; and alſo Weſt Winds 
upon the Coaſt of Guinea, and 
weſtern Trade-Winds in the In- 
dian Ocean, under the Equator. 
Beſides, the Air being a ponde- 
rous or gravitating Body, itwill 
acquire the ſame Velocity as 
the Earth; and as it rolls along 
therewith in the annual Moti- 
on, it will ſeem more to do it 
in the diurnal ; which is not 
above a thirtieth ſo ſwift as the 
other. So that ſome other 
Cauſe muſt be ſought for. 

The true Cauſe we judge to 
be the Sun continually permeat- 
ing the Ocean; with the Ad- 


dition of the Nature of the Soil 


and adjacent Country. 

For by the known Laws of 
of Hydroſtatics, that part of the 
Air which is moſt rarified by 
Heat, is the lighteſt; and con- 
ſequently the others tend to- 
wards it, till an equilibrium be 
obtained. But as the Sun con- 
tinually moves towards the 
Weſt ; it is manifeſt that the 
Air, moſt heated by it's direct 
Rays, muſt thus move the ſame 
way; and therefore the whole 
Maſs of the lower Air. By 
this Means there is produced 
a general Eaſt Wind, which 
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ly in the Indian Ocean, from Africa to the Phj- 
lippine Iſles; tho? in other Places they are not quite 


putting all the Parts of the 


Air, reſting uponthe vaſt Ocean 
into Motion, they all keep 
their own Motion *till the Sun 
returns; whence the Eaſt Wind 
becomes perpetual. 

And hence it follows, that 


the Wind on the North or 


South Side of the Equator, 
ought to incline towards the 
North or South. For as the 
Air near the Equator receives 
theSun's Rays perpendicularly, 
twice every Year, and never 
more inclined than thirty De- 
grees, it muſt of courſe be 
greatly rarified by ſo great a 
Heat. Near the Tropics alſo 
the Sun is vertical, for a conſide- 


rable Time; but as it is diftant 


therefrom forty-ſeven Degrees 


for no leſs a time; the Air 


hence* becomes ſo cold that it 
cannot afterwards be brought 
to the ſame Degree of Heat, 
which it receives under the 
Line. Whence the Air, being 
leſs rarified on both Sides the 
Equator, flows to the middle. 
And this Motion being com- 
pounded with the Eaſt Wind 
abovementioned, explains all 
the Phznomena of the general 
Winds; which, if the Surface 
of the Earth-was every where 
covered with Sea, would blow 
with the ſame conſtancy they 
do in the Atlantic and Eibiopic 
Oceans. t 

But as the Ocean is inter- 
rupted with ſuch large Tracts 
of Land, regard muſt be had to 
the Nature of the Soil, and the 


without 


Poſition of high Mountains; to 
which two Cauſes the Changes 
of the Wind ſeem principally 
aſſignable. For when a Coun- 
try lying near the Equator is 
low and ſandy, the Heat of 
the Sun, reflected by the Sand 
is ſo great as to be almoſt in- 
credible. And thus the Air of 
this Place being highly rari- 


fied ; the denſer Parts of the 


Air will neceſſarily move thi- 
ther to reſtore the AZ quilibrium. 
Whence I judge, that near the 
Coaſt of Guinea the Wind con- 
ſtantly blows to the Land; as 
it is exceeding probable that 
the inner Parts of Africa are 
violently heated: fince even 
the moſt northern Parts thereof, 
by reaſon of their Heat, made 
the Antients believe all the Parts 
beyond the Tropics uninhabi- 
table. e 

And hence we may explain 
thoſe frequent Calms; mention- 
ed above in our ſixth Obſerva- 


tion. For as that Part of the 


Atlantic lies betwixt the Weſt 
Winds perceived near Guinea, 
and the conſtant Faſt Wind 
that blows in the Parts ſome- 
what more to the Weſt, the 
Air lying thereon giving way 
to neither of theſe contrary 
Winds, keeps it's Place, and 
makes a Calm. And the Air 
not able to ſupport the Vapours 
here plentifully raiſed by the 
Heat, as being more light and 


rarified ; the oppoſite Winds, 


frequently cauſe the Rains to 
fall heavy. 5 FH 320t< 
And 
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without them; the obſerving of thoſe times is ve- 


ry material, when Sailors go to the ſame Point, 


And hence it appears, that 
the Part of the Air rarified by 
Heat, being conſtantly compreſ- 


ſed on all Sides by the colder 


and denſer Air, that ſurrounds 
it, muſt be continually driven 
upwards, as it were like a Va- 
pour, and be there every way 
equally diſperſed to maintain 
the Ægquilibrium; fo that the 
upper Courſe or Motion of the 
Air ſhall be contrary the under. 
And thus, as it were by a cir- 


cular Motion, the conſtant 


Winds that blow near the Earth, 

roduce another Wind that 
3 a contrary way in the 
upper Regions of the Air. And 
this Conſecture is alſo in part 


confirmed by Experience. For 


when Sailors are got beyond 
the Limits of the Trade- Winds, 
they immediatly find a Wind 
blowing from the oppoſite Quar- 
ter. And hence alſo we may 
eaſily explain the Phænomena 
of periodical Winds, or the re- 
turn of the Monſoons; which 
as it ſcarce admits of any other 
Solution, ſo it conſiderably con- 
firms our Hypotheſis of the cir- 
cular Motion of the Air. 

For ſuppoſing this circular Mo- 


tion of the Winds, we muſt ob- 


ſerve that the northern part of 
the Indian Ocean is every where 
interſperſed with Land, running 
out within the Limits of the 
periodical Winds, viz. Arabia, 
Perfia, India, &c. which Coun- 
tries- at the time the Sun 1s in 
the northern Signs of the Eclip- 
tic, ſuffers the ſame Heat we 


Or 


above mentioned of the inner 
Parts of Africa; but when the 
Sun declines to the South they 
enjoy a temperate Air. But 
this is owing to the long Ridges 
of Mountains whoſe Tops be- 
ing generally covered with 
Snow in the Winter; this great- 
ly cools the Air. For this Rea- 
ſon the general North-Eaft 
Wind blowing in the [rdiar 
Sea 15 at one time of the Year 


hotter, and at another colder _ 


than the Wind carriedcircularly 
from the South-Weſt ; which 1s 
the hotteſt of theſe contrary 
Winds; when it blows thro' the 
upper Region of the Air; it 
follows that the under Courſe of 
the Air one while moves from 


the North-Eaſt, another from 


the South-Weſt; from the later 
in the Summer, and from the 
former in Winter; as we ob- 
ſerved in explaining the Phz- 
nomena of the Trade-Winds. 
From the ſame Cauſe it ſeems 
to proceed, that the North- 
Weſt Wind ſucceeds the South- 
Eaſt in a certain Tract of the 
Indian Ocean, lying without 
the Equinoctial, at the time 
that the Sun approaches th 
Tropic of Capricorn. £ 
But here we muſt not con- 
ceal, that there is a great dif- 
ficulty in explaining the 
Reaſon why in the ſame Lati- 
tude of the Indian Ocean theſe 
Winds are found, there is a per- 
petual Faſt Wind in the At. 
lantic without any Variation 
at all. 2 
It 
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or one collateral to the Point they blow to; nor 
can they return *till thoſe Winds blow the con- 
trary way, which in a certain time they will do 
and continue to blow ſo long the other way. Tho? 


they do not immediately begin to blow the other 


way, when they have done blowing the former 


way; but after ſome Days more, or leſs, in which 


the Winds are unſettled; and the Sailor ſometimes 
ſurprized with Calms; and the Sea-Waves move ſe- 


veral Ways; yea, and frequent Storms ariſe. Some 


of the Monſoons return twice in a Year, but not wit 
the ſame Vehemence. | 
1. IN that part of the Atlantic Ocean which lies 
in the Torrid Zone, and that alſo in the Temperate, 
the North Wind blows frequently in the Months 
of October, November, and January; and theſe 
Months are the beſt times to go from Europe to 
India, that they may get beyond the Equator with 
the help of them; for it hath been found, that 
ſome Ships that had gone from Europe in March 


have not come ſooner to Braſil than thoſe that 


left it in Oober ; coming both to it in the Month 
of February; being helped by the North Winds. 
But becauſe this Wind is not ſo conſtant and 
certain, Seamen do not reckon it among the Mon- 
foons, Nor is it eaſy to giye the cauſe of that Wind 
in theſe Months ; except we refer them to the 
great quantity of thick Vapours at that time, or the 
conſtant preſſure then made by the heavy Clouds. 
And they that wintered in Nova Zembla ſay, there 
was a conſtant North Wind all the Winter; which 
could not be by a Rarefaction of the Air made by 
the Sun, which was under the Horizon, Yet we 


It is alſo very difficult to ex- are found only in the northern 
plain why the Limits of the part of the Indian Ocean ; 
conſtant Winds ſcarce reach be- whilſt in the South part the 
yond thirty. Degrees of Lati- North-Eaſt Wind perpetually 


think 


tude ; as alſo why Monſoons reigns. | 
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think it may be maintained in the general, that 
moſt of theſe Monſoons come from the melting of 
the Snow, or the diſſolution of the Clouds in the 
North and South Places, eſpecially the Mountains 
which I am apt to believe, becauſe theſe Monſoons 
blow, for the moſt part, from the North or South, 
or the Points collateral ; and becauſe the Snow and 
Clouds in the northern Parts are diſſolved by the 
Sun ; eſpecially in that half Year it goes thro? the 


North part of the Ecliptic, the Monſoons are then 


from. the North, and in the other half from the 
South, 3 

T HE Cauſe of theſe Monſoons in the Sea, blow- 
ing moſtly from collateral Points, as South-Eaſt, 
North-Eaſt, or thoſe next them, ſeems to be from 
the different Situation of the Places in which the 
Snow and thick Clouds are ; or from the general 
Wind which may divert them to another Point: 
for that Wind blowing to the Weſt, and the Mon- 
ſoons tending North and South, they muſt hinder 


one another; and thus go in a Point between the 
Cardinals. But the South-Weſt and North - Weſt 4 


Monſoons are rare and weak, and are ſcarce to 
reckoned Monſoons, when the North and South Win 
ſeem ſometimes by accident to decline to th 
Weſt, but are drawn to the Eaſt by the genera 
Winds. There are required for giving the Cauſes 
of the great variety of the Mon/oons in different 
Places, more accurate Obſervations, not of one 
Year only, but of ſeveral Years; with the Times of 
the Winter, Rains, Snows, and of the Mountains in 
thoſe Places from which the ſtated Winds blow. We 
ſhould alfo know the Motion and Age of the Moon; 
which may cauſe a Change in this Matter. 

2. IN the Month of July, and ſome Months 
near it, the South Winds blow at Cape Yerd in 
Africa (when there is a Winter of Rain there) 2 
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ſeems to be from the ſame Cauſe that makes the 
North Winds blow in Winter, in our Zone. 

A the Cape of Good-Hope the North- Eaſt 
Wind blows in September. 

4. AT Patanen (which is a Kingdom and a 
Town of the ſame Name in India, beyond the 
Mountains of the Gate) there are conſtant Rains, 
and a North-Eaſt Wind that blows; but in the 
other Months an Eaſt Wind blows thro?, and *tis 


Summer then. 
5. ABOUT Sumatra the Change of the Mon- 


ſoons is in November and December, 


6. IN the Iſland of del Mayo, one of the ſalt 
Ifles in the Azores, there blows a vehement Wind 
in the end of Auguſt from the South, with much 


Rain, which moiſtens the Land, that is naturally 


dry, and then the Graſs begins to ſpring up; 
which fattens a great many Goats there, againſt 


the end of December. 


7. IN the Kingdom of Congo in Africa, from 


the middle of March to September; when the Win- 


ter reigns there, the North, Weſt, and North-Weſt 


Winds blow, or others intermedite, which force 
the Clouds together on the Tops of the Moun- 


tains, and cauſe a dark Air with Rain (ſee the 


next Propoſition) : but from September to March 
the Winds are contrary, being South, Eaſt, and 
South-Eaſt, and others intermediate. We have 
taken theſe differences of the anniverſary and ſtated 
Winds from the Obſervations of Sailors, who call 


them Monſoons when they blow for a great way 
on the Sea, We would now treat of their Cauſes ; 


but we want to know the Mountains, Snows, and 


the Times of their diſſolving, and other things; nor 
are the Obſervations of Sailors ſo exact as to de- 
ſerve an accurate Enquiry into their Cauſes. 

THE Monſoons that are moſt famous are; 1. 


' Thoſe in the Indian Ocean, between Africa and 
India, 
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India; and at the Molucca Iſles they begin in Ja- 
nuary, and blow to the Weſt ſix Months to the 
beginning of June; and in September and Auguſt 
it begins to blow to the Eaſt; and in June, July, 
and Auguſt, there is a Change of the Monſoons and 
raging Storms from the North. But when we 
ſpeak of Winds blowing to the Eaſt or Weſt, w 
underſtand all the collateral Point. 
2. BUT at the Shores, the eaſtern Monſoon 
ries much; ſo that only from January to the end 
of March or the middle of May, the Ships that 
go to ' Perſia, © Arabia, Mecca, and Africa, only 
fail when they come from India on this Side the 
Gate, or the Shore of Malabar ; for the Storms 
rage in the end of May, and all June, July, and 
Auguſt, with a North Wind often, or a raging 
North-Eaſt Wind; therefore no Ships go from 
India on this Side the Gate in theſe Months. But 
on the Shore of India, beyond the Gate, or the 
Eaſt Shore, or the Shore of Cormandel, they know 
nothing of theſe Storms. They fail in the Month 
of September from Ceylon and Java, and other 
Ifles there to the Molucca Iſles; for then the Weſt 
Monſoons begin, that hinder the general Eaſt Wind: 
but when they come to the fifteenth Degree of 
South Latitude, from the Equator, the weſtern 
Monſoon is ſenſible in the Indian Ocean, and 2 
general South-Eaſt Wind fills the Sails. 5 
3. FROM Cochin to Malacca, i. e. from Weſt 
to Eaſt, they begin to fail in March; for then the 
Weſt Monſoons begin there, or rather the North- 
Weſt Wind blows often. „ C3 
4. IN the Kingdom of Guzarat, i. e. in India 
on this Side of the Gate, the North-Weſt Winds 
blow the half of the Year from March to Sep- 
tember, and the other half Year the South Winds, 
and that without much hindrance by other Winds. 
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ai F H E Dutch fail from Java, for the moſt 

Part, i in the Months of January and February, when 

they return to Europe; they ſail then with an Eaſt 

Wind to the eighteenth Degree of South Latitude. 

Here the South Wind begins, or the South. Eaſt 

with which they fail to St Helena. 

6. THO” in the Indian Ocean, from en 
| to June, the Monſoons are Eaſt, and from Auguſt 
1 to January Welt ; yet, in ſeveral Parts, when you 
| are to ſail from one Place to another, there are 
ſome ſet times that are counted beſt ; becauſe the 
collateral Winds blow more or leſs at thoſe times, 
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with theſe, - Therefore they take one Monſoon 
when they are to fail from Cochin to Malaces ;- and 
another when they are to go from Malacca to 
Maccou, a Port- Town in China; and another when 
fam Maccou to Japan. 
7. AT the Iſle of Banda the weſtern Winds 
5 — at the end of March; and at the end of 
April the Winds are variable, and become calm 
on a ſudden; and in May the vebamebt Faſt 
[Winds begin, with Rain. 
8. AT the Iſle of Ceylan, near theCane of Panto 
Gallo, on the fourteenth of March there is firſt a 
' weſtern Wind, then a+ conſtant South-Weſt from 
the end of March to the firſt of Oeber ; then the 
North-Eaſt Wind begins, and blows to the middle 
of March: but ſometimes the . come 
ſooner or later by ten Days or more. 
9. IN the Voyage from Mozambique, in Africa, 
to Goa, in India, the South Winds fle all the way 
to the Equator, in the Month of May and June, 
but from the Equator to Goa the South and: South- 
Weſt Winds prevail in the Months of July and 
Auguſt, and the following Months. 
10. EN the thirty-fifth Degree of the Eleva- 
tion of the Meridian that paſſes thro', Triſtan de 
Conba, 
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Conba, the Weſt Wind rages in the Month of 
May, at New-Moon. 

11, IN two Degrees thirty Minutes North La- 
titude, the South Wind prevails on the Sea ſeventy 
Miles from Guinea, from the tuenty:fiſth of April 
to the fifth of May (but not on the Shore, or 
Guinea itſelf); and after the fifth of May the ſame 
Wind is felt at three, and three Degrees and thirty 
12, AT the Ine of Madagaſcar the North and 
North-Weſt Winds prevail from the fifteenth of 
April to the laſt of May; but in February and 
March the Winds blow from Eaſt and South. _. 

13. FROM Madagefcar to the.Cape. of Good- 
Hope, both thro* Sea and Land, the North Wind 
and the Collateral to the Eaſt, blow continually 
in the Months of March and April; ſo that tis 
counted a wonder if a South or South-Eaſt Wind 
ſhould blow then for two Days, | 


; — F ; p 


14. THE, South Wind is vehement in the 


Bay of Bengal aſter the twentieth of April; and 
alter that the, South - Weſt and North Winds are 
ſtrong. | 2 4,45 OF 49912 ; B 1 

13. T HE, South,and South-Weſt, Winds, and 
oftentimes the South-Eaſt, ſerve, for failing from 
Malacca to Macceu, in the Months gf Jul), Ofe- 
ber, November, and December; but in June, and the 
beginning of July the Weſt Winds rage about Ma- 
lacca in the Sea of China. | | 


* — „ 


16. THE Wind by which they fail from Java 

to China, i. e. from Weſt to Eaſt, begins with the 
Month of May. 

17. FHE: Wind by which they faik from China 
to Japan, i. e, from Weſt to Eaſt, prevails in the 
Months of June and July; which is a South-Weſt 
Wind; tho? oftentimes there comes in a North 
Wind, and, others collateral to it eaſtward; and 
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there comes in a South · Eaſt Wind, and South by 
Eaſt. 

18. BUT when they fail Thich Japan to M kun, 
i. e. from Eaſt to Weſt, in February and March, 


there is an Eaſt and North-Eaſt Wind; but theſe 11 


not prevail on the Sea, but at the Shores of China; 
which they that ſail from Japan find in their Voyage. 

19. WH EN they ſail fam the Philippines, or 
Chink, to Aquapulco, a Port. in New "Ph there is a 


Weſt Wind i in June, July, and Hu 2 3. tho® very 


weak, except at Full Mon; but they are moſtly 
South-Weſt Winds. But they keep from the Torrid 
Zone near the northern Shores of America to ſhun 
the general Eaſt Wind, tho tis but weak tlien; 
for *tis to be known in general, that the weſtern 
Winds are more weak that the caftefn, becauſe the 
former are hindered, and the latter promoted by 
the general Win. 
20. IN the Sea of China the South and South- 
Weſt Monſoon is in July, Auguſt, and Otfiober; but 
theſe Winds turn to the Eàſt: for they never turn 
immediately to the South, but firſt they blow ſome 


Days to the Eaſt, and chen to the South 3 tho 


the North. Eaſt Wind is ſometimes changed, on 
a ſudden, to the South-Weſt,” and ſometimes from 


the North to the South immediately, which 3 1s oe 


common. Rene?” 
"THUS the more conſtant antiiverſary Winds 


are found at Sea; both thoſe that are leſs conſtant, 


and thoſe alſo that are anniverfary, as well © on t the 


Shore as Places near the Shores. 


1s 


PROPOSITION IV. 


5 45 „ Wc or anniverſary Winds in Greece, IND 4 


nn the Rains and Snows melted on the Mountains, 


THE Grecians obſerved. two Kinds of ſtated 


Winds each Year, which they called"E1zfe ; 1. The 
Summer, 


— 
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Summer, or Dog-winds, which were called Eieſia 
in general; becauſe they were more ſtrong and ſen- 
ſible. 2. The Winter-IWinds, which they called Che- 
lidonian or Ornithian. | 8 | 
THE Eteſian Dog-winds are from the North, 
Writers differ about the time of their begin- 
ning. Ariſtotle, having told us they blow af. 
ter the Summer Solſtice, adds nothing of the 
exact time; which was a great neglect : and the 
more becauſe when he ſpoke of the Ornithie he 
omitted both the time and the part they came 
from. Moreover, they who have marked the time 
of theſe Etæſiæ, have made their forerunners, which 
is about eight Days ſooner, to begin when the. 
Dog: ſtar riſeth, on the ſixth, or fifteenth of July; 
and to continue forty of the Dog- days, and ſo end 
with Auguſt : tho? others extend them to the middle 
of September. They blow only in the Day - time: nor 
do they come early in the Morning; which made 
the Seamen call them delicate and lazy. : 
THE Cauſe of theſe Winds is no doubt the 
melting of the Snow on the northern Mountains, by 
the Heat of the Sun, which is then at the greateſt; 
having for ſeveral Months ſhone on thoſe Moun- 
tains, without ſetting. And with this Cauſe it a- 
grees well that they ceaſe at Night; becauſe then 
the melting ceaſes, or is ſmaller than to make a Wind, 
the Sun being then near or under the Horizon. 
THIS ſame northerly Dog: wind, not only in 
Greece, but alſo in Thracia, Macedonia, the Agean 
Sea, and it's Illes, (which I know are ſometimes. 
all included in the Name of Greece) yea, in Egypt 
alſo, and Africa, and probably the ſame that we 


7 id in the former Propoſitions, did blow in the 
Kingdom of Congo, beyond the Equator, between: 
Arch and September; we ſay the ſame Dog-wind, 


Sc. are the ſame with the Eteſiæ of the Grecians, 


or come from the ſame Cauſe. And likewiſe that 
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North Wind which we ſaid blows in the kingdom 


of Guzarat, from March to September, proceeds from 
the melted Snow on the Mountains of Aſia; which 
they called the Sarmatian Mountains, and the 
Earth's Belt ; and therefore we reckoned it among 
the Monſoons. 

THE ſecond anniverſary Wind of the Grecians, 
is the Chelidonian, or the Bird's Wind; which they 
tell us began after the Winter: but they do not tell 
us the Day when it began. Theſe are South Winds 
contrary to the Dog-winds, very weak, and likewiſe 
inconſtant, and of leſs Duration; which makes the 
Sea pleaſant, and ſignifies the coming of the Win- 
ter Birds, which they call Chelidons, Ariſtotle ſays 
they blow by turns to the middle of Summer, till 
the eaſterly Winds, or Dog-winds, from the N orth, 
begin, bur very weakly. 

THEIR Cauſe is alſo the melting of the 
Snow on the Mountains of the Moon in Mono- 
motapa, which are called ſnowy by the Portugueſe : 
which ae the Sun melts and rarifies the Air 
thereby; becauſe *tis Summer there, when 'tis Win- 
ter with us and in Greece; the Sun then being in the 
South part of the Ecliptic. And this Wind is alſo 
found in the Kingdom of Congo, in Egypt, and in 


the Ægean Sea; and the like in Guzarat, but for 3 
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many more Months : for it begins in Congo and 


Guzarat in September, and blows till March. 


IT was the yearly Wind among the Grecians ; 3 


which they called Ornithias, or the Bird-Wind ; and 1 
they ſaid it continued after the vernal Equinox, 4 


while the Sun was mounting to our Zenith. 
PROPOSITION We. 


Why theſe Eteſſan Winds do not blow in Italy, Ger- 
many, Pruſſia, and other Kingdoms, fince they are 
- nearer the Mountains in the North, from which the | 


Eteſian Winds of t the Grecians blow, as we ſaid. 


THIS 


— 
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THIS Queſtion hath no ſmall difficulty in it; 
and I could wiſh to have more accurate Obſerva- 
tions on this Head, to determine what Winds then 
blow in the ſeveral Places; or if they return again 
each Year; for I remember to have read; that in 
Aquitania, a part of France, there is an anniver- 
fary Wind, | 

"BUT ifany thing be ſaid to this Queſtion, theſe 
Particulars- ſeem proper; 1. In our Dog-Days the 
North Wind blows, which cannot be denied. 2. *Tis 
not ſo conſtant, nor doth it return every Year ; per- 
haps it may not be felt, becauſe of the frequent blow- 


ings of other Winds. 3. It might be ſaid ; the Moun- 


tain whereon the Snow begins firſt to melt, is ſituated 
directly towards Greece; and therefore the firſt Dog- 
Wind is carried thither ; and the Vapours from the 
Snow on the reſt of the Mountain is carried thither 
becauſe they then find an open Paſſage that way : 
but theſe extemporary Thoughts I ſhall lay aſide, ſo 
ſoon as I find better from better Obſervations; 


PROPOSITION M. 


Some Winds are proper, and almoſt perpetual, to ſome 
Place or Tratt of the Earth, others inconſtant. 


THERE are few Places where a Wind blows 
always; the principal are theſe : viz. 1. Places un- 
der the Torrid Zone, eſpecially the Parts of the Pa- 
cific and Ethiopic Sea in that Zone have a perpetual 
Wind from the Eaſt, or ſome collateral Point, which 
we called, Prop. 11, a general Wind. And this 
Wind is not ſo much to be termed proper as com- 
mon, or belonging to many Places; for *tis by ac- 


cident that *tis not felt in all Places; viz. becauſe. 


other Winds blow more ftrongly. The Cauſe of 

it is given in the forecited Place. | 
2. ON the Shores of the Kingdom of Peru and 
Parts of Chili, and the adjacent Places on the Sea, 
ELz the 
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the Wind is almoſt perpetually South, or in ſome 
collateral Point to the Weſt, It begins at the forty 
ſixth Degree of Latitude, and blows to Panama at 
the American Iſthmus, and makes the Ships (load- 
ed with Gold and Silver) come from Lima to Pa- 
nama, in a few Days; tho? it takes a great many 
Days to return : but in Places remote from the 
Sea this Wind doth not blow, Tis hard to give 
the cauſe of this Wind; becauſe the South-Land, 
from which it ſeems to blow, is not yet known to 
us; yet I ſuppole there are found therein Moun- 
tains continually covered with Snow, from the 
conſtant meltings whereof theſe Winds blow. But 
J would not here prepoſſeſs the Reader's Judg- 
ment with my Conjectures. Perhaps the Snows 
that are found at the Streights of Magellan, all the 
Year, are the Cauſe of this Wind. But yet theſe 
Mountains lie from the South eaſtward, and the 
Winds blow from a Point declining from the South 
weſtward, Let us then leave this *till we have a 
better knowledge of the South Continent. 

3. AT the Shores of the Magellanic Land, or 
del Fuogo, about the Streights of La Maire, there 
blow almoſt conſtant Weſt Winds ſtrongly ; ſo 
that the Trees decline from 2 perpendicular to the 
Eaſt. Nor is there any Place where theſe Weſt 
Winds blow ſo much. But on the other Side of the 
Streights of La Maire, the South Wind blows on 
the Shores of the South Land. I can give no other 
reaſon for it than the melting of the Snow, and the 
breaking of the Clouds in the South Land; which 
extends itſelf on the Weſt Side of that Streight, 
from South to North. Theſe Things are doubtſul, 
and to be more diligently enquired into. 
4 ON the Shore of Malabar, in India, the 
North and North-Weſt Wind blows almoſt the 
whole Year. The Cauſe is the melting of the 
Snow on the Mountains of Sarmatia, in Aſia, as 2 
6 | | 0 
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of Imaus, Caucaſis, or from the Clouds on other 


Mountains in Aſa that preſs the Air below. 

g. ON the Sea, near Guinea, the North- Weſt 
Wind blows frequently; but further off the North- 
Eaſt Wind blows. | | 8 | 9 

6. HALF way between Japan and Liampo, 4 
a Sea-Port Town in China, the Weſt Winds blow 1 
all the way to Japan; theſe blow there in November = 
and December. 8 | 
FJ. AT the Iſland Guoton, not far from the 
Iſland dos Cavallos, the South Wind is frequent 
on the Chineſe Sea; whilſt on the adjacent Seas the 


North Wind rages. 


PROPOSITION VII. 


Thoſe Winds that blow for ſome Hours every Day, in 
fome Places, at a certain Time of the Tear, belong to 
the periodical or ſtated Minds. 


THEY are found to be twofold ; but only in 
ſome Places near the Sea. Some blow from the in- 
land Parts to the Sea ; others again from the Sea to 
the Land: the former is called a Land-Waind, the 
latter a Sea- Wind. | | 

1, ON the Malabar Shore in the Summer. time, 
from September to April, the Land- Winds blow 
from twelve at Night to twelve at Noon, which 
are Eaſt Winds; nor are they ſenſible beyond ten 
Miles on the Sea; and from twelve at Day to twelve 
at Night the Sea- Wind blows from the Weſt, but 
ſo weakly that Ships have little Benefit from it. 
The former Eaſt Winds I ſuppoſe come partly from 
the general Wind, and partly from the Clouds on 

the Mountains of the Gate: but the Cauſe of the 
latter is the diffolving of the Clouds by the weſtern 
Sun; which Clouds were forced together by the 
Eaſt Winds. Theſe are my Conjectures; but in 
other Months the North Wind rages there, as allo 
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the Eaſt, North-Eaſt; nor are the gentle Land 
and Sea-Winds ſenſible there, for the frequent 
Storms. 

2. AT the Nam of Maſulipat an, on the Shore 
of Coromandel, the Land- Winds begin to blow 
on the firſt Day of June; they laſt only fourteen 
Days, and then ir is the Ships go from thence. 
But theſe are rather to be referred to the Mon- 
ſoons ; for ſo far as J underſtand from Sailors Ac- 
counts, the Land- Winds are conſtant on thoſe Days; 
nor do the Sea-Winds come after them. 

. ON the American Shore of New-Spain the 
Land- Winds blow to the Pacific Sea at twelve at 
Night: ; but the Sea- Winds in the Day. 

IN the Kingdom of Congo, and the Provinces 
of * Conſalvo, the Land · Winds blow from the 
Evening to the Morning, when the Sea. Winds 
begin to blow and mitigate the Heat of the Day. 

5. AS to the Eaſt Winds which blow before and 
at Sun-riſing, every Day, in all Places, eſpecially 
at Sea, when other Winds blow not, particularly 
in Braſil where they blow every Day in the Morn- 
ing ; the Cauſe is plain : for either they are a 
Part of the general Wind, or elſe the Sun rarifies 
the groſs Particles of the Air that were condenſed 
by Night. 

6. THE Eteſian Winds of the Grecians, or 
their Chelidonian Winds, come among theſe Quo- 
tidian Winds. 

7. ON the Shore of Cambaya a Varella, at Pulo- 
Catte, the Land and Sea- Breezes ſucceed one ano- 
ther daily, from the twenty- eighth of July to the 
fourth of Augu/? ; for then the Monſoons ceaſe, 
and there is a perfect Calm for a while. The 
Land- Breezes are from the Weſt and North-Weſt. 
But the Sea-Breezes are from the Eaſt, and the 
collateral Points which turn to the North; and 
then turn back to the youths when *cis calm T 2 
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Land- Breezes come, which are not felt on the Sea 
above two Miles from the Shore. Theſe Land and 
Sea-Breezes are alſo found at Havanna in America. 


PROPOSITION VIII. 


The nearer we come to the Equator from the Arctic 
Pole, the northern Winds are the weaker ; and be- 
yond the Equator the South Winds are frong, and 
cold and dry, eſpecially in Clrili and Peru. 


THE Cauſe of both is the ſame: becauſe they 
come from the northern and ſouthern Places: yet 
there are found South Winds in the northern, and 
North Winds in the ſouthern Parts. 


PROP OST R. 
It appears from what hath been ſaid, that there are 
four different kinds T Winds. 


1 HE Common, which blow in all Places, 
and all times; except hindered by others, as the 


General one. 


2. THE Proper, or ſuch as blow at all times, 
but only in a certain Place or Tract of the Earth. 
3. THOSE which blow in ſeveral Places, but not 


at all Times, as the Monſoons, or Quotidian Winds. 


4. F HOSE which blow neither at all Times, 
nor 1n very many Places, 


P.ROPOSITION: X. 


Some Winds are ſudden, and ſtrong, but do not laſt long; 
ſuch are Hurricanes, with, and without Lightenirg ; 
Whirlwinds, Storms from the Water, and from 1he 


Air. Theſe are in ſome Places anniverſary: 155 | 


fome are only frequent i in certain Places at Sea. 


THE Wind called Preſter; is a firong Wind 
that breaks out with: Lightening and Flame. Such 
L114 - ſeldom 
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leldom happen, and ſcarce without the Zcnephia ; 
Seneca calls Preſter a Whirlwind with Lightening, 

THE Ecnephia is a ſtrong and ſudden Wind 
that breaks out from ſome Cloud; which is frequent 
in the Etbiopic Sea, between Brafil and South A.- 
frica ; eſpecially at the Cape of Good-Hope, and on 
the other Side of Africa, at Terra de Natal, and 
at Guinea, under the Equator. The Portugueſe call 
them Travados, the Latins Procella, but the Greek 
Word Ecnephia is beſt : they are moſt frequent in 
certain Places, and in certain Months of the Year. 

A little Cloud, and ſometimes ſeveral of them 

black or blackiſh, are plainly ſeen by Sailors to 
go together, and increaſe even in a clear Sky, be- 
fore the Wind breaks out; and when they firſt ſee 
them, they ſhould gather in their Sails, and prepare 
their Ship againſt the raging Wind that is at hand: 
but before the Portugueſe knew this Prognoſtic of 
Wind they loſt ſeveral Ships, being the firſt that had 
failed the Ethiopic Ocean. For when India was 
made known by Gamma, the King of Portugal ſent 
a greater Fleet of Ships, of large Bottoms, to the 

Number of thirteen, under Caprali in the Year 
1500; which was the firſt Fleet ſent to Braſil, 
with great Joy to the Portugueſe. 

WHEN they had waited there the Month of 
April, they failed in May towards the Cape of 
Good- Hope, with raging Storms ; and tho? they ſaw 
the Signs thereof, yet they knew not the Tempeſt 
that was to follow; which Mafeus thus deſcribes. 

THE made a long Run of almoſt two 
hundred Leagues from Brafi/ towards the Cape 
(which is about one thouſand German Miles) the 
Ocean and Winds all the while raging. Having 
entered that Voyage in May, with more Bold- 
neſs than Succeſs, a fiery Comet appeared con- 

tinually to the tenth Day, with a fearful Aſpect ; 
and the Sea and Heavens often changing; _ 
0 black 
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black and foul Clouds having gathered together 
in the North into a round Form, and the Wind 
ſeeming to come all againſt them as it were by 
Reflexion: the Sea being faint in deceitful Calms. 
The Sailors not knowing the Tempeſts that uſed 
to rage there, ſpread their Sails to gather the 
Wind; when on a ſudden the Wind broke out 
from the Clouds in the North on four Ships 
whoſe Tackling was not in order to be handed, 
and overſet them in a Moment; and tho' the reſt 
were looking on, yet not one of a great many 
could be ſaved from death, except a few that 
had Oars or broken Pieces of Sails thrown to 
them. The North Wind continuing, the Sea 


again fell low to the Bottom; the Sea looked 
black in the Day-time, and fiery in the Night, 
which Storm held them twenty Days.” So far 
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THE Cape of Good- Hope is diſaſtrous for ſuch 
Storms from the Clouds. 

NOT far from the Shore there is a high 
Mountain, broad on the Top like a Table, from 
which great Storms often proceed ; and this pr 
noſticates ſtrangely. For when the Sky is Gear, 
and the Sea ſmooth, there is a little Cloud ſeen on 
the Top of the- Hill, which appears at firſt no 
larger than a Hazel Nut, and then like a Walnut 
which the Dutch call the Ox-eye ; and theh covers 
the whole Plain above, and the Dutch compare 
it to a Table ſpread with all kinds of Meat on 
it: then the Storms begin to blow from the Top 
of the Mountain with ſuch Force that overwhelms 


all Ships that are not on their Guard, or have 


their Sails out; but Sailors are now more wary, 


and when they ſee the Ox-zye, they run immedi- 
ately from the Shore as much as they can, and ga- 
F#her i in their Sas, and do what is proper to de- 


fend 


roſe ſometimes high as it were to the Stars; and 
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fend their Ships: nor does this Sign ever fail. 
The like Storm rages at Terra de Natal, having 
the Ox-eye there alſo ; and by it ſeveral Ships have 
been Joſt 3 and likewiſe in the whole Tract between 
that and the Cape of Good. Hope. There is alſo 
in Dauphine in France, not far from Vienne, a high 
Mountain, on whoſe Top there is a Lake, from 
which all the Storms thereabouts ariſe ; on the Top 
of it there is a little Cloud or Exhalation, which 
portends Thunder and Rain. 
ON the Sea under the Equator, between Ame- 
rica and Africa, and near the Equator; there are 
frequently ſuch Storms; eſpecially in thoſe Months 
in which there are few or no conſtant Winds blow- 
ing; and that almoſt thro' the whole Year, eſpe- 
cially in April, May, and June, (in other Months, 
tis more rare) and they are very remarkable on 
the Shores of Guinea. They break forth three or four 
times in a Day, and ceaſe on a ſudden, varying ordi- 
narily every half Hour; but they are moſt vehement 
at firſt. They break out from the black and filthy 
Clouds that appear when the Sky is clear and the Sea 
calm, by which the Seamen know they are approach- 
ing. And with their help it is that Sailors get beyond 
the Equator; for other conſtant Winds are often 
wanting, eſpecially in thoſe three Months, for they 
do not hinder the Ships ſailing except at the firſt 
breaking out. 5 | 
BUT in that part of the Sea which is next the 


Kingdom of Loango, in Africa, the Storm is often in 


the Months of January, February, March, April, 
and in different Places of Africa at other times. 
THUS likewife at a Promontory in Africa, called 
now Guardafu, not far from the Mouth of the Red- 
Sea, there rages in the Month of May every Year a 
North Wind, and the Ecnephias moſt vehemently. 
FOR *tis obſervable, that as ſome Winds lefs 
forcible blow yearly ; ſo there are Storms and Tem- 
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peſts anniverſary in ſome Places: and with ſuch a 
Storm, not far from that Cape, did Sodreus, the 
Portugueſe Conſul, periſh in the Year 1505 ; and 
tho' he was admoniſhed by the Africans, yet he 
would not hearken to it. | 

BUT in the Entrance of the Arabian Gulph, 
and in Arabia, and Ethiopia, there is a peculiar and 
wonderful Storm happens. A thick black Cloud, 
mixed with fiery little Clouds (which are terrible to 
behold), brings Darkneſs in the Day, and ona ſudden 
there breaks out a Storm, which is ſoon over ; but 
it throws ſuch a quaatity of red Sand on the Land 
and Sea, that the Arabians ſay it ſometimes buries 


whole Companies of Merchants and Travellers, with 


their Catnels, viz. the Caravans that paſs there once 
or twice a Year, being gathered (out of all parts of 


Afia) in Syria, they arrive thence from Aleppo to 


Arabia, to the Number of ſix thouſand Men, who 
dare not travel by themſelves, becauſe-of the Rob- 
beries by the Arabians, and other Dangers, as they 
do from India to China and Tartary : and from 
hence 'tis they ſay the Arabian and Egyptian Mum- 
my comes; their Bodies being dried in the Sand 
with the Sun's Heat. This Storm comes from the 
North to which the Red. Sea is extended; and there- 
fore *tis likely, there being a great quantity of red 
Sand on that Shore, that 'tis carried up by the Wind, 
which cauſes a red Colour to appear among the 
Clouds, and afterwards falls down. 

AND *tis alſo probable, that there 1s ſuch a 
Storm of Sand in Libya, becauſe of the great Heaps 
of that Sand there ; which the Antients knew when 
they wrote of the difficult acceſs to the Temple of 


Jupiter Hammon in Libya: nor were they without the 


knowledge of the way how Mummy was made. In 
Guzarat, a Kingdom in India, Clouds of Sand, or 
a vaſt quantity of ſmall Duſt raiſed by the Sun's 

25 | Heat, 
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Heat, doth often oppreſs Travellers; as is written 
by Twiſt a Dutchman, who lived long there. 


AS to the Cauſe of theſe Storms, *cis plain they 


come from the Clouds, and may be formed — 


ways. f. If a Cloud falls down, by it's Weight it 


will move the Air under it, as a Sheet, or Sail, let 


fall ; and hence *tisthe ſmaller the Cloud appears the 


Storm after it is the greater; for the Cloud, or Ox- 
eye, is then high, and appears fmall, and falling 


down, moves the Air with greater force. 2. If ſul- 
phureous Spirits incloſed in the Cloud, break out 


on a fudden in one Place, other Parts being ſhut 


as the Wind breaks out of a Bottle, when the 
Liquor in it is heated; but the firſt Cauſe ſeems the 
truer. 


PROPOSITION XI. 


Exhydrias is 2 Wind that breaks out of a Cloud with 
a great quantity of Water. 


THIS differs but little from an Ecnephias; on- 
ly the Cloud, from which it ſeems to break out, is 
now condenfed to Water, and born up ſo long by 
the Clouds about it, and perhaps forced together 
by the Winds, till at laſt it falls down, and beats 
the Air below it, which cauſes the Wind : but theſe 
are rare, and the Ecnephias itſelf hath often Showers 
attending it, and therefore the Difference is only in 
Degree; except that the Exhydrias for the moſt part 
comes ſtrait down. 


PROPOSITION XI. 


2 yphon is a ftrong ſwift Wind that blows from all 
Points, wandring abaut all quarters, and generally 
comes from above. 


THIS is frequent in the Oriental Sea, eſpecially in 


the Sea at diam, China, and Japan, and between Ma- 
lacca and Japan. It breaks out violently almoſt from 


the 
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the weſtern Point, and turning round. the Horizon 
with a rapid Force performs the Revolution intwen- 
ty Hours; till growing ſtronger and ſtronger; "3 
-raifing thoſe Seas with it's ſtrong whirling about, to 
a great Height, every tenth Wave riſing above the 
reſt, which daſhing againſt one another with great 
force, the Seamea loſe all hopes of their Lives; for 
which, and other Storms, failing from India to 
Japan is very dangerous: ſo that if one Ship of three 
get ſafe there, 'tis counted to be a proſperous Voyage. 
The Typhon rages moſt in Summer, and more than 
can be conceived by thoſe who have not ſeen it; ſo that 
tis no wonder the Ribs of the ſtrongeſt and largeſt 
Ships ſhould be looſened : you would think the Hea- 
vers and Earth were turned to their antient Chaos. 
I T rages not only at Sea, but on Land, and over- 
turns Houſes, and pulls up Trees by the Roots, and 
carries great Ships a quarter of a Mile from the Sea. 
I T ſeldom laſts above ſix Hours. In the Indian 
Ocean the Sea is at firſt plain: but there come after- 
wards dreadful Waves. Thus about the Town of 
Arbeil in Perſia, in the Months of Zune and Juiy, it 
raiſes a great deal of Duſt every Day at twelve of 
the Clock; and laſts one Hour. 
THE Cauſe of it, no doubt, isthat the Wind ruſh- 
ing to a certain Point, is obſtructed, and returns on it 
ſelf, and is thus turned round, as we ſee in Water 
that turns round about in a Vortex, when it meets 
with an Obſtacle; or it may come from furious 
Winds meeting one another, which renders the Sea 
lain, and daſhes againſt the Ships between them. 
f this Wind blow from above, ?tis called Calægis. 


PROPOSITION ant 


Whether ſome Winds came from the Earth, either from | 
the Land or Water. 


WE think this is very eaſy to conceive ; for ſee- 
ing there are in the Earth, and at the Sea Bottom, ſe- 
vera 
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veral Cavities ; there may be in them ſulphureous 


Spirits, which may break out violently, eſpecially | 


it a little hindered at firſt : and if much hindered 
this cauſes an Earthquake, till at laſt they make way 
for themſelves. Thus in the Maurice Iſles there of- 
ten breaks out a Smoak from the Earth; and alſo 
from ſome Caverns. In Japan there is a Fountain 
that breaks out at certain Hours of the Day, with 
great Force and Noiſe. 

BUT I do not remember to have read of any 
Wind coming out of the Sea. 


PROPOSITION XIV. 


det ber any Wind ariſes from the Tides, or the flowing 


of Rivers. 


EXPERIENCE teſtifies, that in thoſe Places 
where the Tides are ſenſible, when the Sea flows, the 
Wind doth for the moſt part blow from the Sea, 
when other Winds ceaſe ; and therefore it ſeems the 
Air that is contiguous to the Water flows with it to 
the ſame Point: but 'tis to be conſidered, whether 


that happens conſtantly. And I believe there may be 


another cauſe given of that Wind, viz, That the Air 
is driven from it's Place by the Water thar flows in 
on the Land: for a ſmall matter moves the Air; and 
thus 'tis thought the Air moves with the Rivers 
that run ſwiftly, as the Zaire and Rhine. 


PROPOSITION XV. 


Why the fiery Appearances Caſtor, Pollux, and Hele- 
na, and what they call Jack in the Lantern, ap- 
Pear amidſt Storms, 


NOT one, but a great many, are ſeen on the 
Maſts of Ships, wandring with an uncertain Motion, 
tho* they ſeem ſometimes to cleave cloſe to the Sails 
and Maſts ; but they frequently leap up and down, 
with intermiſfion, affording an obſcure Flame, like 
| that 
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that of a Candle burning faintly. If five of them are 
ſeen together, which the Portugueſe call the Virgin 
Mary's Crown, they take it for a {ure Sign of the 
Storm being ſoon over. Their Cauſe is ſome ſulphu- 
reous and bituminous Matter beat down by the Mo- 
tion of the Air above, and gathering together is kind- 
led by the Agitation of the Air; as Butter is gather d 
together by the Agitation of the Cream. And from 
this Appearance we gather, that theſe Storms come 
from ſulphureous Spirits that rarify the Air, and 
put it into a Motion. he a 


PROPOSITION XVI. 
IWhy Calms are ſo frequent in the Sea near Guinea, and 


under the Equator, in the Atlantic Ocean between 


America and Africa. 

T HIS is a Phænomenon concerning the Winds, 
of no ſmall difficulty; that at Guinea, which is two 
Degrees from the Equator, and under the Equator 
itſelf, there ſhould be almoſt a conſtant Calm, eſpe- 
cially in April, May, and June, where there are no 
Monſoons, and when the like is not found in other 
Places ſituated under the Equator. There is in- 

deed an Ecnephias pretty frequent there ſometimes; 
and is deſired by Seamen, becauſe by the help there- 
of they get beyond the Equator: for ſometimes go- 
ing from Europe to India, they are kept a whole 
Month under the Equator : but they take care to keep 


from the Coaſt of Guinea; and without loſs of time 


fail towards the Coaſt of Brazil, to avoid being be- 
calmed; which hath kept ſome Ships three Months 


near the Shore. I have not yet found the reaſon of it, 


except it may be ſaid, that there is no Snow found 
on the Mountains of Africa, between Guinea and 
Barbary 3 which may cauſe a conſtant Wind. 
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PROPOSITION, XVII 
In ſome Countries the Storms are anniverſary, 


WE gave Examples of this before, viz. 1. Con- 
cerning the chan 3 8055 of the Monſoons. 2. Of the 
Ecnepbias. F.the Typhon, 2 At the Cape of 
Good. Hope, 0 June and July. 5. In the Iſland of 
Del Mayo at the latter end of N to which add, 
6. The Storms at Tercera, in Auguſt. 7. In thirty 
five Degrees of the Meridian * Triſtan de Cunha. 
And in the Month of May, at New-Moon, the 
Weſt Wind rages, and ſwallows up Ships ; but in 
thirty three Degrees on the ſame Meridian the 
North and North-Eaſt. 8. At Pulon Timor, in 
the Chineſe Sea the Weſt Winds rage in Fune and 
July, and are dangerous. 9g. Between China and 
Zapan there are ſeveral Storms from the EE: "__ 
in July, to the twelfth Day of the Moon. f. 
in the ſame Place, other Winds beſides 7 _—_— 
ſoons blow ſometimes from one Point, and ſome- 
times from another, till they ſettle in the North- 
Eaſt, a Storm * happens. 


The End of the Firſt Pn 
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